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INTRODUCTION 



Texas Instruments presents important technical information on the industry's broadest and most advanced families of TTL 
integrated circuits in the TTL data books, volumes 1 through 4. 

The TTL Data Book- Volume 1 includes Alphanumeric and Functional Indexes to all bipolar digital devices available or under 
development, showing the current technologies for each type. Logic symbols prepared in anticipation of IEEE Std. 91 -1 982 
and pin assignments for all bipolar devices are shown in the Product Guide section, together with typical performance data 
and chip carrier information. Package dimensions are given in the Mechanical Data section. 

The TTL Data Book- Volume 2 comprehends complete specifications on five series of Transistor-Transistor-Logic circuits: 
Standard TTL Circuits (Series 54/741, High-Speed TTL Circuits ISeries B4H/74H), Low-Power TTL Circuits (Series 54L), 
Low-Power Schottkyt TTL Circuits (Series 54LS/74LS), and Schottky TTL Circuits ISeries 54S/74S). 

The TTL Data Book— Volume 3 contains complete specifications on the most advanced Families of TTL integrated circuits: 
Advanced Low-Power Schottkyt (Series 54ALS/74ALS) and Advanced Schottky (Series64AS/74ASI, with circuits capable 
of twice the data throughput compared to Low-Power Schottky TTL (54LS/74LSI and Schottky TTL (54S/74SI devices. 

The TTL Data Book- Volume 4 describes a series of high-complexity bipolar digital building blocks and support functions 
designed specifically for implementing high-performance Computer or Controller systems. Included are specifications for 
high-performance Schottky t TTL memories IRAMs, ROMs. PROMs, and FIFOs) and for Field-Pragrammabte Logic devices. 

The TTL data books, volumes 1 through 4, will be a meaningful addition to your technical library. They replace all previous 
versions of: 

• The TTL Data Book 

• The ALS/AS Logic Circuits Data Book 

• The Bipolar Microprocessor Components Data Book, 
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Device Types Volume 

SN5400 SN7400 2 

SN54ALS00A SM74ALS00A 3 

SW54AS0O SN74AS0O 3 

SN54H00 SN74HO0 2 

SN54L00 2 

SN54LS00 SN74LS0O 2 

SN54SOO SN74S00 2 

SN5401 SN7401 2 

SN54ALS01 SN74ALS01 3 

SN54H01 SN74H01 2 

SN54LS01 SN74LS01 2 

SN5402 SN7402 2 

SN54ALS02 SN74ALS02 3 

SN54ASQ2 SN74AS02 3 

SN54L02 2 

SNE4LS02 SN74LS02 2 

SN54S02 SN74S02 2 

SN5403 SN7403 2 

SN54ALS03A SN74ALS03A 3 

SN54L03 2 

SN54LS03 SN74LS03 2 

SM54S03 SN74S03 2 

SNS404 SN7404 2 

SN54ALS04A SN74ALS04A 3 

SN54AS04 SN74AS04 3 

SN54H04 SN74H04 . 2 

SNS4L04 2 

SN54LS04 SN74LS04 , 2 

SN54S04 SN74S04 2 

SN5405 SN740S 2 

SN54ALS05A SN74ALS0SA 3 

SN54H05 SN74H0B 2 

SN54LS05 SN74LS05 , 2 

SN54S05 SN74S05 2 

SN5406 SN7406 2 

SN5407 SN7407 2 

SN5408 SN7408 2 

SN64ALS08 SN74ALS08 3 

SN54AS0B SN74AS08 3 

SNB4LS08 SN74LS03 2 

SN54S08 SN74S08 2 

SNB409 SN7409 2 

SN54ALS09 SN74ALS09 3 

SN54LS09 SN74LS09 2 

SN54S09 SN74S09 2 

SN5410 SN7410 2 

SN54ALS10 SN74ALS10.. 3 

SN54AS10 SN74AS10 3 

SN54H10 SN74H10 2 

SN54L10 2 

SN64LS10 SN74LS10 2 

SN54S10 SN74S10 2 

SN54ALS1T SN74ALS1 1 3 

SN54AS1 1 SN74AS1 1 3 

SN54H11 SN74H11 2 

SN54LS11 SN74LS11 2 

SNS4S11 SN74S11 2 

SN5412 SN7412 2 

SN54ALS12 SN74ALS12 , 3 

SN54LS12 SN74LS12 2 

SN5413 SN7413 2 

SNS4LS13 SN74LS13 2 



Device Types Volume 

SN5414 SN7414 2 

SM54LS14 SN74LS14 2 

SN54ALS15 SN74ALS15 3 

SM54H15 SN74H15 2 

SN54LS1B SN74LS15 2 

SN64S15 SN74S15 2 

SN5416 SN7416 2 

SN5417 SN7417 2 

SN54LS18 SN74LSIB 2 

SN54LS19 SN74LS19 2 

SN5420 SN7420 2 

SNS4ALS20A SN74ALS20A 3 

SNS4AS20 SN74AS20 3 

SN54H20 SN74H20 2 

SN54L20 2 

SN54LS20 SN741S20 2 

SN54S20 SN74S20 2 

SN54ALS21 SN74ALS21 3 

SN54AS21 SN74AS21 3 

SN54H21 SN74H21 2 

SN54IS21 SN74LS21 2 

SN5422 SN7422 2 

SN54ALS22A SN74ALS22A 3 

SN54H22 SN54H22 2 

SN54LS22 SN74LS22 2 

SN54S22 SN74S22 2 

SN5423 SN7423 2 

SNB4LS24 SN74LS24 2 

SN542S SN7425 2 

SN5426 SN7426 2 

SNS4LS2B SN74LS26 2 

SN5427 SN7427 2 

SN54ALS27 SN74ALS27 3 

SN54AS27 SN74AS27 3 

SN54LS27 SN74LS27 2 

SN5428 SN7428 2 

SN54ALS28A SN74ALS28A 3 

SN54LS28 SN74LS28 2 

SN5430 SN7430 2 

SN54ALS30 SN74ALS30 3 

SN54AS30 SN74AS30 3 

SN54H30 SN74H30 2 

SN54L30 2 

SN54LS30 SN74LS30 2 

SN54S30 SN74S30 2 

SN54LS31 SN74LS31 2 

SNS432 SN7432 2 

SN54ALS32 SN74ALS32 3 

SN54AS32 SN74AS32 3 

SNB4LS32 SN74LS32 2 

SN54S32 SN74S32 2 

SN5433 SN7433 2 

SNB4ALS33A SN74ALS33A 3 

SNB4LS33 SN74LS33 2 

SNS4ALS34 SN74ALS34 3 

SNB4AS34 SN74AS34 3 

SNS4ALS35 SN74ALS35 3 

SN5437 SN7437 2 

SN54ALS37A SN74ALS37A 3 

SN54LS37 SN74LS37 2 

SNB4S37 SN74S37 2 

SNB438 SN7438 2 
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SN54ALS38A 5N74ALS38A 3 

SN541S38 SN74LS38 2 

SN54S38 SN74S38 2 

SN5439 SN7439 2 

SN5440 SN7440 2 

^_ SNB4ALS40A SN74ALS40A 3 

SN54H40 SN74H40 2 

I SN54LS40 SN74LS40 2 

I SN54S40 SN74S40 2 

SNS442A SN7442A 2 

fj\ SN54L42 2 

q SN54LS42 SN74LS42 2 

3 SN5443A SN7443A 2 

CD SN54L43 2 

2 SN5444A SN7444A 2 

— Sf554L44 2 

— SN5445 SN7445 2 

3 SN5446A SN7446A 2 

Q SW54L.46 2 

-I SN5447A SN7447A 2 

3 SN54U7 2 

Q) SM54LS47 SN74LS47 2 

SN5448 EN7448 2 

O SN64S.S48 SN74LS48 2 

5 SN5449 SN7449 2 

SN54LS49 SN74LS49 2 

SN5450 SN74S0 2 

SNS4H50 SN74H50 2 

SN5451 SN74S1 2 

SN54H51 SN74HS1 2 

SN54L51 2 

SN54LS51 SN74LS51 2 

SN54SS1 SN74S51 2 

SN54H52 SN74H52 2 

SNS453 SN7453 2 

SN54H53 SN74H53 2 

SN5454 SN74E4 2 

SN54H54 SN74H54 2 

SN54L54 2 

SN54LS54 SN74LS54 2 

SN54H55 SN74H55 2 

SN54L55 2 

SN54LSS5 SN74LS55 2 

SN54LS56 SN74LS56 . 2 

SN54LS57 SN74LS57 2 

SN5460 SN7460 2 

SN54H60 SN74H60 2 

SN54H61 SN74H61 2 

SN54H62 SN74H62 2 

SNB4LS63 SN74LSB3 2 

SN54S64 SN74S64 2 

SN54S65 SN74S65 , 2 

SN54LS68 SN74LS68 2 

SN54LS69 SN74LS69 2 

SN5470 SN7470 2 

SN54H71 SN74H71 2 

SNS4L71 2 

SN5472 SN7472 i 2 

SN54H72 SN74H72 2 

SN54L72 2 

SN5473 SN7473 2 

SM54H73 SN74H73 2 
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SNS4L73 2 

SN54LS73A SN74LS73A 2 

SN5474 SN7474 2 

SN54ALS74 SN74ALS74 3 

SN54AS74 SN74AS74 3 

SNB4H74 SN74H74 2 

SN54L74 2 

SN54LS74A SN74LS74A 2 

SN54S74 SN74S74 2 

SN8475 SN7475 2 

SN54L75 2 

SN54LS75 SN74LS75 2 

SN5476 SN7476 2 

SNB4H76 SN74H76 2 

SN54LS76A SN74LS76A 2 

SNB477 2 

SN54L77 2 

SN54LS77 2 

SN54H78 SN74H78 1 

SN54L78 2 

SN54LS78A SN74LS78A 2 

SN5480 SN7480 2 

SNS482 SN7482 2 

SN5483A SN7483A 2 

SN54LS83A SN74LS83A 2 

SN54B5 SN748S 2 

SN54L85 2 

SN54LS85 SN74LS85 2 

SN54S85 SN74S8S 2 

SN5486 SN74B6 2 

SNB4ALS86 SN74ALS86 3 

SNS4L86 2 

SN54LS86 SN74LS86 2 

SN54S86 SN74S86 2 

SW54H87 SN74H87 2 

SN5488A SN7488A 4 

SN5489 SN7489 4 

SN5490A SN7490A 2 

SN54L90 2 

SN54LS90 SN74LS90 2 

SN5491A SN7491A 2 

SN54L91 2 

SN54LS91 SN74LS91 2 

SNB492A SN7492A 2 

SN54LS92 SN74US92 2 

SN5493A SN7493A 2 

SN54L93 2 

SN54LS93 SN74LS93 2 

SN5494 SN7494 2 

SN5495A SN749SA 2 

SN54AS95 SN74AS9B 3 

SN54195 2 

SN54LS95B SN74LS95B 2 

SN5496 SN7496 2 

SN54L96 2 

SN54LS96 SN74LS96 2 

SN5497 SN7497 2 

SN54198 2 

SNS4L99 2 

SN54100 SN74100 2 

SN54H101 SN74H1Q1 2 

SN54H102 SN74H102 2 
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SN54H103 SN74H103 2 

SNS4104 SN74104 r 2 

SN54I05 SN74105 2 

SN54H106 SN74H106 2 

SN54107 SN74107 2 

SN54LS107A SN74LS107A 2 

SN54H108 SN74H108 2 

SNS4T09 SN74109 2 

SN54ALS109 SN74AIS109 3 

SNS4AS109 SN74AS109 3 

SNS4LS109A SN74LS109A 2 

SN54110 SN74110 2 

SNS4111 SN74111 2 

SN54ALS112A SM74ALS1 1 2A 3 

SN54AS112 SN74AS112 3 

SN54LS112A SN74LS112A 2 

SNS4S112 SN74S112 2 

SN54ALS113A SN74ALS113A 3 

SN54AS113 SN74AS1 13 3 

SN54LS113A SN74LS113A 2 

SN54S113 SN74S113 2 

SN54ALS114A SN74ALS114A 3 

SN54AS114 SN74AS114 3 

SN54LS114A SW74LS114A 2 

SNS4S114 SN74S114 2 

SNS4116 SN741 16 2 

SN54120 SN74120 2 

SN54121 SM74121 2 

SN54L121 2 

SNS4122 SN74122 2 

SN54L122 2 

SN54LS122 SN74LS122 , 2 

SN54123 SN74123 2 

SN54L123 2 

SNS4LS123 SN74LS123 2 

SN54S124 SN74ST24 2 

SN54125 SN74125 2 

SNS4LS125A SN74LS125A 2 

SNS4126 SN74126 2 

SNS4LS126A SN74LS126A 2 

SN54128 SN7412S 2 

SN54130 SN74130 2 

SN54ALS131 SN74ALS131 3 

SN54A3131 SN74AS131 3 

SN54132 SN74132 2 

SN54LS132 SN74LS132 2 

SN54S132 SW74S132 2 

SN54ALS133 SN74ALS133 3 

SN54S133 SN74S133 2 

SN54S134 SW74S134 2 

SN54S135 SN74S135 2 

SN54136 SN74136 2 

SN54LS136 SN74LS136 2 

SN54ALS137 SN74ALS137 3 

SN54AS137 SIM74AS137.. 3 

SNB4LS137 SN74LS137 2 

SN54ALS138 SN74ALS138 3 

SN54AS13B SN74AS138 3 

SN54LS138 SN74LS138 2 

SNS4S138 SN74S138 2 

SN54ALS139 SN74ALS139 3 

SN54AS139 SN74AS139 3 
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SNS4LS139A SN74LS139A 2 

SN54S139 SN74S139 2 

SN54S140 SN74S140 2 

SN74141 2 

SN74142 2 

SNB4143 SN74143 2 

SN54144 SN74144 2 

SN54145 SN74145 2 

SN54LS145 SN74LS145 2 

SN54147 SN74147 2 

SN54LS147 SN74LS147 2 

SN54148 SN74148 2 

SN54LS148 SN74LS148 2 

SN54150 SN741SO 2 

SN54151A SN74151A 2 

SN54ALS151 SN74ALS151 3 

SN54AS151 SN74AS151 3 

SN54LS151 SN74LS151 2 

SN54S151 SN74S151 . 2 

SN54152A 2 

SN54LS152 2 

SN54153 SN74153 2 

SN54ALS153 SN74ALS153 3 

SN54AS153 SN74AS153 3 

SN54L153 2 

SN54LS153 SN74LS153 2 

SN54S153 SN74S153 2 

SN54154 SN74154 2 

SN54L1B4 2 

SNS41BB SN74155 2 

SN54LS15BA SN74LS1 BBA 2 

SNB4156 SN74156 2 

SN54LS1B6 SN74LS156 2 

SNB41B7 SN74157 2 

SNB4ALS157 SW74ALS1B7 3 

SNB4AS1B7 SN74AS157 3 

SNB4L1B7 2 

SN54LS1B7 SN74LS1B7 2 

SN54S1B7 SN74S1B7 2 

SN54ALS158 SN74ALS158 3 

SNS4AS15B SN74AS158 3 

SN54LS158 SN74LS1B8 2 

SNB4S1S8 SN74S168 2 

SNB41S9 SN741S9 2 

SNB4160 SN74160 2 

SN54ALS160A SN74ALS1 BOA 3 

SNB4AS160 SN74AS160 3 

SNS4LS160A SN74LS160A 2 

SNB4161 SN74161 2 

SN54ALS161A SN74ALS1 61 A 3 

SM54AS161 SN74AS161 3 

SNS4LS161A SW74LS161A 2 

SNB4162 SN74162 2 

SN54ALS162A SN74ALS162A 3 

SNS4AS162 SN74AS562 3 

SNS4LS162A SN74LS162A 2 

SNB4S162 SN74S162 2 

SNB4163 SN74163 2 

SN54ALS163A SN74ALS163A 3 

SNB4AS163 SN74AS163 3 

SN64LS163A SN74LS163A 2 

SNB4S163 SW74S163 , 2 
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SN54164 SN74164 2 

SNB4ALS164 SN74ALS164 3 

SNS4L164 2 

SN54LS164 SN74LS164 2 

SN54165 SN74165 2 

^_ SN54ALSJ65 SN74AUS165 3 

SN54LS16BA SN74LS165A 2 

I SN54166 SN74166 2 

I SNS4ALS166 SN74AL.S166 3 

^™ SN54LS166A SN74LS166A 2 

Q SN54167 SN74167 2 

SN54ALS168A SN74ALS168A 3 

3 SN54AS168 SN74AS168... 3 

CD SN54S168 SN74S168 2 

3 SNB4ALS169A SN74ALS1 69A 3 

— SNB4AS169 SN74AS169 3 

— SNB4LS169B SN74LS169B 2 

3 SNB4S169 SN74S169 2 

q SNS4170 SN74170 2 

-I SN54LS170 SN74LS170 2 

3 SN54LS171 SN74LS171 2 

Q) SN74T72 - 2 

fli SN64173 SN74T73 2 

O SN64LS173A SN74LS173A 2 

3 SN54174 SN74174 2 

SNS4ALS1 74 SN74ALS174 3 

SM54AS174 SN74AS174 3 

SNS4LS174 SN74LS174 2 

SNB4S174 SN74S174 2 

SNS4175 SN7417S 2 

SN54ALS175 SN74ALS17B 3 

SN54AS175 SN74AS17S 3 

SNS4LS176 SN74LS175 2 

SN54S17S SN74S175 2 

SN54176 SN74176 2 

SN54177 SN74177 2 

SNB4178 SN74178 2 

SN54179 SN74179 2 

SN541B0 SN74180 2 

SNS4181 SN74181 2 

SN54AS181A SN74AS181A 3 

SN54LS181 SM74LS181 2 

SN54S181 SN74S181 2 

SIM54182 SN74182 2 

SN54AS182 SN74AS182 3 

SNS4S182 SN74S182 2 

SNS4H1B3 SN74H183 2 

SNS4LS183 SN74LS183 2 

SN54184 SN74184 2 

SNS4185A SN74185A 2 

SN54187 SN74187 4 

SNS4LS1 89A SN74LS189A 4 

SN54SJ89B SN74S189B 4 

SN54190 SN74190 2 

SN54AI.S190 SN74ALS190 3 

SN54LS190 SN74LS190 2 

SNS4191 SN74191 2 

SN54ALS191 SN74ALS191 3 

SNB4LS191 SN74LS191 2 

SN54192 SN74192 2 

SNS4ALS192 SN74ALS192 3 

SN54L192 2 
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SN54LS192 SN74LS192 '. 2 

SN54193 SN74193 2 

SN54AIS193 SN74ALS193 3 

SN54L193 t 2 

SNB4LS193 SN74LS193" 2 

SN54194 SN74194 2 

SN54AS194 SN74AS194 3 

SN54LS194A SN74LS194A 2 

SNS4S194 SN74S194 2 

SN54195 SN74195 2 

SNS4AS19S SN74AS19S 3 

SNB4LS19SA SN74LS195A 2 

SNB4S195 SN74S19S 2 

SNB4196 SN74196 2 

SN54IS196 SN74LS198 2 

SN84S196 SN74S196 2 

SNS4197 SN74197 2 

SNS4LS197 SN74LS197 2 

SN54S197 SN74S197 2 

SN54198 SN74198 2 

SN54199 SN74199 2 

SN74S201 4 

SN54LS219A SN74LS219A 4 

SN54221 SN74221 . . - 2 

SN54LS221 SN74LS221 2 

SN54LS222 SN74LS222 4 

SN54LS224 SN74LS224 4 

SN74S22S 4 

SN54S226 SN74S226 2 

SN54LS227 SM74LS227 4 

SN54LS228 SN74LS228 . 4 

SN54AS230 SN74AS230 3 

SN54AS231 SN74AS231 3 

SN54ALS240A SN74ALS240A 3 

SN54AS240 SN74AS240 3 

SN54LS240 SN74LS240 2 

SN54S240 SN74S24Q 2 

SM54ALS241 A SN74ALS241A 3 

SN54AS241 SN74AS241 3 

SN54LS241 SN74LS241 2 

SN54S241 SN74S241 2 

SN54ALS242A SN74ALS242A 3 

SN54AS242 SN74AS242 3 

SN54LS242 SN74LS242 2 

SN54ALS243A SN74ALS243A 3 

SN54AS243 SN74AS243 3 

SK54LS243 SN74LS243 2 

SN54ALS244A SN74ALS244A 3 

SN54AS244 SN74AS244 3 

SNS4LS244 SN74LS244 2 

SNS4ALS245A SN74ALS24SA 3 

SM54AS245 SN74AS245 3 

SN54LS24S SN74LS245 2 

SNB4246 SN74246 2 

SN54247 SN74247 2 

SNB4LS247 SN74LS247 2 

SN54248 SN74248 2 

SNB4LS24B SN74LS248 2 

SN54249 SN74249 2 

SNB4LS249 SN74LS249 2 

SNB4AS250 SN74AS250 3 

SN54751 SN742B1 2 
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SN54ALS251 SN74ALS251 3 

SN54AS251 SN74AS251 . . . . 3 

SN54LS251 SN74LS2S1 2 

SN54S251 SN74S251 2 

SN54ALS253 SN74ALS253 3 

SN54AS253 SN74AS253 3 

SN54LS253 SN74LS253 2 

SN54S253 SN74S253 2 

SN54ALS257 SN74ALS257 3 

SNB4AS257 SN74AS257 3 

SN54LS257S SN74LS257B 2 

SN54S257 SN74S257 2 

SNB4ALS258 SN74AIS2B8 3 

SN64AS258 SN74AS258 3 

SN54LS2S83 SN74LS258B 2 

SN54S259 SN74S268 2 

SN54259 SN742S9 2 

SN54ALS259 SN74ALS259 3 

SN54LS259 SN74LS259 2 

SN54S260 SN74S260 2 

SM54LS26T SN74LS261 2 

SN54AS2B4 SN74AS264 3 

SN5426S SN74265 2 

SN54LS266 SN74LS286 2 

SN54S268 SN74S268 2 

SN54273 SN74273 2 

SN54ALS273 SN74ALS273 3 

SN54LS273 SN74LS273 2 

SN54S274 SN74S274 4 

SN54276 SN74276 2 

SN54278 SN74278 2 

SN64279 SN74279 2 

SM54LS279A SN74LS279A 2 

SN54AS280 SN74AS280 3 

SN54LS280 SN74LS280 2 

SN54S280 SN74S28Q 2 

SN54S2B1 SN74S281 2 

SN54AS282 SN74AS282 3 

SN54283 SN742B3 2 

SN54LS283 SN74LS2B3 2 

SM54S283 SN74S283 2 

SM54284 SN74284 2 

SN54285 SN74285 2 

SN54AS286 SN74AS286 3 

SN54LS2B9A SN74LS2B9A 4 

SN84S289B SN74S289B 4 

SN54290 SN74290 2 

SN54LS290 SN74LS290 2 

SN5ALS232 SN74LS292 2 

SN54293 SN74293 2 

SN54L5293 SN74LS293 2 

SNB4LS294 SN74LS294 2 

SM54LS295B SN74LS295B 2 

SN54LS297 SN74LS297 2 

SN5429B SN74298 2 

SW54AS298 SN74AS298 3 

SM54LS298 SN74LS298 2 

SM54ALS299 SN74ALS299 - 3 

SN54AS299 SN74AS299 3 

SN54LS299 SN74LS299 2 

SN54S299 SN74S299 2 

SN74S301 4 



SN54LS319A SN74LS319A 4 

SN54LS320 SN74LS320 2 

SN54LS321 SN74LS321 2 

SN54LS322A SN74LS322A 2 

SN54ALS323 SN74ALS323 3 

SN54AS323 SN74AS323 3 

SN54LS323 SN74LS323 2 

SN54LS347 SN74LS347 2 

SN54LS348 SN74LS348 2 

SN54S350 SN74S350 2 

SN74351 2 

SN54ALS352 SN74ALS352 3 

SN54AS352 SN74AS3B2 3 

SN54LS352 SN74LS3S2 2 

SN54ALS353 SN74ALS353 3 

SN54AS353 SN74AS353 3 

SN54LS353 SN74LS3S3 2 

SN54LS354 SN74LS3S4 2 

SM54LS355 SN74LS355 . . 2 

SN54LS3S6 SN74LS3SB 2 

SN54LS357 SN74LS357 2 

SN64385A SN74365A 2 

SM54ALS365 SN74ALS365 3 

SN54LS365A SN74LS36BA 2 

SN54366A SN74366A 2 

SNB4AUS366 SN74ALS366 3 

SNB4LS366A SN74LS366A 2 

SNB4367A SN74367A 2 

SN54ALS367 SN74ALS367 3 

SN54LS367A SN74LS367A 2 

SNS4368A SN74368A 2 

SN54ALS368 SN74ALS36B 3 

SN54LS368A SN74LS368A 2 

SMB4ALS373 SN74ALS373 3 

SM54AS373 SN74AS373 3 

SN54LS373 SN74LS373 2 

SN54S373 SN74S373 2 

SN54ALS374 SN74ALS374 3 

SN54AS374 SN74AS374 3 

SN54LS374 SN74LS374 2 

SN54S374 SN74S374 2 

SNB4LS37S SN74LS37B 2 

SN54378 SN74376 2 

SNB4LS377 SN74LS377 2 

SN54LS378 ^ SN74LS378 2 

SN54LS379 SN74LS379 2 

SN54LS381 SN74LS381 2 

SN54S381 SN74S3B1 2 

SN54LS382 SN74LS382 2 

SNS4LS384 SN74LS384 2 

SN54LS385 SN74LS385 2 

SN54LS38B SN74LS386 2 

SNB4390 SN74390 2 

SN54LS390 SW74LS390 2 

SNB4393 SN74393 2 

SN64LS393 SN74LS393 2 

SN54AS395 SN74AS395 3 

SN54LS396A SN74LS395A 2 

SN54LS396 SN74LS396 2 

SN54LS39B SN74LS398 2 

SNS4LS399 SN74LS399 2 

SN54S412 SN74S412 2 
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SN54LS422 SN74LS422 2 

SN54LS423 SN741S423 . , 2 

SN54425 SN74425 2 

SN54426 SN74426 2 

SN74S428 4 

^_ SN54S436 SN74S436 2 

SN54S437 SN74S437 2 

: I SNB4LS440 SN74LS440 2 

■H SN541S441 SN74LS441 2 

^™ SN54LS442 SN74LS442 2 

/■N SN54LS443 SN74LS443 2 

£ SN54LS444 SN74LS444 2 

3 SN54LS445 SN74LS44S 2 

(0 SNS4LS446 SN74LS446 2 

7* SN54LS447 SN74LS447 2 

— SN54LS448 SN74LS448 2 

— SN54LS449 SN74LS449 2 

3 SN54ALS4S5A SN74ALS465A 3 

q SN54LS465 SN74LS465 2 

-I SN54ALS466A SN74ALS466A 3 

3 SN54LS46S SN74LS466 2 

QJ SN54ALS467A SN74ALS467A 3 

S*. SN54LS467 SN74LS4B7 2 

O SN54ALS46SA SN74ALS468 A 3 

3 SNS41S468 SN74LS468 2 

SN74LS481 4 

SN74S481 4 

SN54S482 SN74S482 4 

SN54S484A SN74S484A 4 

SNS4S4S5A SN74S485A 4 

SN54490 SN74490 2 

SN54LS490 SN74LS490 2 

SN54ALS518 SN74ALS518 3 

SN54ALS519 SN74ALS519 3 

SN54ALS520 SN74ALS520 3 

SN54ALS521 SN74ALS521 3 

SN54ALS522 SN74ALS522 3 

SN54ALS526 SN74ALS526 3 

SW54ALSS27 SN74ALS527 3 

SN54ALSS28 SN74ALSS28 , 3 

SN54ALS533 SN74ALS533 3 

SN54AS533 SN74AS533 3 

SN54ALS534 SN74ALS534 3 

SN54AS534 SN74AS534 3 

SN54ALS538 SN74ALS538 3 

SN54ALS539 SN74ALS539 3 

SNS4ALS540 SN74ALS540 3 

SN54LS540 SN74LS540 2 

SN54ALS541 SN74ALS541 3 

SN54LS541 SN74LS541 2 

SN54ALS560A SN74ALS560A 3 

SN54ALSB61 A SN74ALS561A - 3 

SN54ALS563 SN74ALSB63 3 

SN54ALS564 SN74ALS564 3 

SNS4ALS568A SN74ALS568A 3 

SN54ALS569A SN74ALSB69A 3 

SN54ALSS73 SN74ALS573 3 

SN54AS573 SN74AS573 3 

SN54ALS574 SN74ALS574 3 

SNB4AS574 SN74AS574 3 

SM54ALS575 SN74ALS875 3 

SN54AS575 SN74AS575 3 



Device Types Volume 

SNS4ALS576 SN74ALS576 3 

SN54AS576 SN74AS576 3 

SN54ALS577 SN74ALS577 3 

SN54AS577 SM74ASS77 3 

SN54ALS580 SN74ALS580 3 

SN54AS580 SW74AS580 3 

SN54LS589 SN74LS5B9 2 

SN54LS590 SN74LS590 2 

SN54LS591 SN74LS591 2 

SN54LS592 SM74LS592 2 

SN54LS593 SN74LS593 2 

SN54LS594 SN74LS594 2 

SN54LS595 SN74LS595 2 

SN64LS596 SN74LS596 2 

SN54LS597 SN74LS597 2 

SN54LS598 SN74LS598 2 

SN54LS599 SN74LSS99 2 

SN74LS60OA 2 

SN74LS601A 2 

SN74LS602A 2 

SN74LS603A 2 

SN54LS604 SN74LS604 2 

SN54LS605 SN74LS605 2 

SN54LS606 SN74LS606 2 

SN54LS607 SN74LS607 2 

SN54LS608 SN74LS60B 2 

SN54LS610 SN74LS610 2 

SM54LS611 SN74LS611 2 

SN54LS612 SN74LS612 2 

SN54LS613 SN74LS613 2 

SN54LS618 SN74LS618 2 

SN54LS619 SN74LS619 2 

SN54ALS620A SN74ALS620A 3 

SN54AS620 SN74AS620 3 

SN54LS620 SN74LS620 2 

SN54ALS621A SN74ALS621 A 3 

SN54AS621 SN74AS621 3 

SN54LS621 SN74LS621 2 

SNE4ALSG22A SN74ALS622A 3 

SN54AS622 SN74AS822 3 

SN54LS622 SN74LS622 2 

SN54ALS623A SN74ALS623A 3 

SN54AS623 SN74AS623 3 

SN54LS623 SIM74LS623 2 

SN54LS624 SN74US624 2 

SN54LS625 SN74LSG25 2 

SNB4LS626 SN74LSB26 2 

SNB4LS627 SN74LS627 2 

SNB4LS62B SN74LS628 2 

SNB4LS829 SN74LS629 2 

SN54LS630 SN74LS630 2 

5NS4LS631 SN74LS631 2 

SNB4ALS632 SN74ALS632 3 

SN54ALS633 SN74ALS633 3 

SNB4ALS634 SN74ALS634 . 3 

SNB4ALS63B SN74ALS635 3 

SN54LS636 SN74LS636 2 

SNB4LS637 SN74LSB37 2 

SN54ALS63BA SN74ALS638A 3 

SN54AS638 SN74AS638 3 

SN54LS63B SN74LS638 2 

SN54ALS639A 5N74 ALS639A 3 
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Dqulcd Type',; 



Varum a 



Device Tvpes 



Volume 



SN54AS639 SN74AS639 3 SN54LS690 

SN54LS639 SN74LS639 2 SNS4LS691 

SN54ALS640A SN74ALS640A 3 SN54LSB92 

SN54AS640 SN74AS640 3 SN54LS693 

SN54LS640 SN74LS640 2 SNS4LS696 

SN54ALS641A SN74ALS641A 3 SNB4LS697 

SN54AS641 SN74AS641 3 SNS4LS698 

SNB4LS641 SM74LS641 2 SNS4LS699 

SN54ALS642A SN74ALS642A 3 SN54AS756 

SN54AS642 SN74AS642 3 SN54AS7B7 

SN54LS642 SN74LS642 2 SN54AS758 

SNB4ALS643A SN74ALS643A 3 SN54AS7E9 

SN54AS643 SN74AS643 3 SN54AS760 

SN64LS643 SN74LS643 2 SN54AS762 

SN54ALS644A SN74ALS644A 3 SNS4AS763 

SN64AS644 SN74AS644 3 SN54ASB0O 

SNB41S644 SN74LS644 2 SN54ASB02 

SNS4ALS64SA SN74ALS645A 3 SNB4ALS804 

SN54AS645 SN74AS645 3 SNB4AS804A 

SN54LS645 SN74LS645 2 SNS4ALS805 

SN54ALS646 SN74ALS646 3 5NS4AS805A 

SN54AS646 SN74AS646 3 SN54ALS808 

SNS4LS646 SN74LS648 2 SN54AS808A 

SN54ALS647 SN74ALS647 3 SN54AS821 

SNB4LS647 SN74LS647 2 SNB4AS822 

SN54ALSB48 SN74ALSB48 3 SN54AS823 

SN54AS648 SIM74AS648 3 SNB4AS824 

SN54LS648 SN74LS648 2 SN54AS825 

SN54ALS649 SN74AIS649 3 SN64AS826 

SNB4LS649 SN741S649 2 SN54ALS832 

SN54ALS651 SN74ALS6S1 3 SNB4ASB32A 

SNB4AS6S1 SN74AS651 3 SN54ALS841 

SN54LS651 SW74LS6S1 2 SNB4AS841 

SWB4ALS6B2 SW74ALSBB2 3 SN54ALS842 

SNB4ASS52 SN74AS652 3 SN54AS842 

SN54LS652 SN74LS652 2 SNB4ALS843 

SN54ALS653 SN74ALS653 3 SN54AS843 

SN54LS6S3 SN74LS653 2 SN54ALS844 

SN54ALS654 SN74ALS654 3 SNB4AS844 

SNB4LS654 SN74LS6B4 2 SNS4ALSS4S 

SNB4LS66B SN74LS668 2 SNB4AS845 

SN54LS669 SN74LS669 2 SNB4ALS846 

SN54LS670 SN74LS670 2 SN54AS846 

SNS4LS671 SN74LS671 2 SNB4AS850 

SN54LS672 SN74LS672 2 SN54AS8S1 

SN54LS673 SN74LS673 2 SN54AS852 

SN54LS674 SN74LS674 2 SN54ASB56 

SN54ALS677 SN74ALSB77 3 SNB4ALS857 

SN54ALS678 SN74ALS678 .... 3 SN54AS857 

SN54ALS679 SN74ALS679 3 SN54ASB6B 

SN54ALS680 SN74ALS680 3 SN54AS867 

SN54LS681 SN74LS681 2 SN54ASS69 

SNB4LS682 SN74LS682 2 SNB4AS870 

SNB4LS683 SM74LS683 2 SN54AS871 

SNB4LS684 SN74LS684 2 SNS4ALS873 

SNB4LS685 SN74LS68B 2 SN54AS873 

SN541.S686 SN74LS686 2 SN54ALS874 

SN54LS6B7 SN74LS687 2 SN54ASB74 

SNB4ALSB88 SN74ALS688 3 SNB4ALS876 

SNB4LS688 SN74LS68B 2 SNB4ASB76 

SN54ALS689 SN74ALS689 3 SNB4AS877 

SNB4LS689 SN74LS689 2 SN54ALS878 



SN74LS690 2 

SN74LS691 2 

SN74LS692 2 

SN74LS693 2 

SN74LS696 2 

SN74LS697 2 

SN74LS698 2 

SN74LS699 2 

SN74AS756 3 

SN74AS756 3 

SN74AS758 3 

SN74AS759 3 

SN74AS760 3 

SN74AS762 3 

SN74AS763 3 

SN74AS800 3 

SN74AS802 3 

SN74ALS804 3 

SN74AS804A 3 

SN74ALS80S 3 

SN74AS805A 3 

SN74ALS808 3 

SN74AS808A 3 

SN74AS821 3 

SN74AS822 3 

SN74AS823 3 

SN74AS824 3 

SN74AS825 3 

SN74AS826 3 

SN74ALS832 3 

SN74AS832A 3 

SN74ALS841 3 

SN74ASB41 3 

SN74ALS842 3 

SN74ASB42 3 

SN74ALS843 3 

SN74AS843 3 

SN74ALS844 3 

SN74AS844 3 

SN74ALS846 3 

SN74AS84S 3 

SN74ALS846 3 

SN74AS846 3 

SN74AS850 3 

SN74AS8S1 3 

SN74AS852 3 

SN74AS856 3 

SN74ALS8B7 3 

SN74AS857 3 

SN74AS866 3 

SN74AS867 3 

SN74AS869 3 

SN74AS870 3 

SN74AS871 3 

SN74ALS873 3 

SN74AS873 3 

SN74ALS874 3 

SN74AS874 3 

SN74ALS876 3 

SN74AS876 3 

SN74AS877 3 

SN74ALSB78 3 



ra 
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Device Types Volume 

SN54ASB78 SN74AS878 3 

SN54ALSB79 SN74ALSB79 3 

SN54AS879 SN74AS879 3 

SN54ALS880 SN74ALSB80 3 

SN54AS880 SN74ASB80 3 

SN54AS881A SN74AS881A 3 

1SN54AS882 SN74ASB82 3 
SN54AS885 SN74AS885 ... 3 

SN54AS888 SN74ASB88 4 

SN54AS889 SN74AS889 4 

SN54AS890 SN74AS890 4 

ft SN54AS891 SN74AS891 4 

3 SN54AS897 SM74AS897 4 

CD SN54ALSI000A SN74ALS1000A 3 

7! SMS4AS1000 SN74AS1000 3 

— SN54ALS1O02A SM74ALS1002A 3 

— SN54ALS1003A SN54ALS1003A 3 

3 SN54ALS1004 SN54ALS1004 3 

Q SN54AS1004 SN74AS1004 3 

-I SN54ALS1005 SN74ALS1005 3 

3 SN54ALS1008A SN74ALS10O8A 3 

Q) SN54AS1008 SM74AS1008 3 

2. SN54ALS1010A SN74ALS1010A 3 

O SN54ALS1011A SN74ALS1011A 3 

3 SN54ALS1020A SN74ALS1020A 3 

SN54ALS1032A SN74ALS1032A 3 

SN54AS1032 SN74AS1032 3 

SN54ALS1034 SN74AIS1034 3 

SN54AS1034 SN74AS1034 3 

SN54ALS1035 SN74ALS1035 3 

SN54AS1036 SN74AS1036 3 

SN54ALS1240 SN74AIS1240 3 

SN54ALS1241 SN74ALS1241 3 

SN54ALS1 242 SN74ALS1242 3 

SN54ALS1243 SN74ALS1243 3 

SN54ALS1244A SN74ALS1244A 3 

SN54ALS1245 SN74ALS1245 3 

SN54ALS1616 SN74ALS1616 4 

SN54ALS1620 SN74ALS1620 3 

SNS4ALS162t SN74ALS1621 . 3 

SN54ALS1622 SN74ALS1622 3 

SN54ALS1623 SN74ALS1623 3 

SN54ALS1638 SM74ALS1638 3 

SM54ALS1639 SN74ALSt639 3 

SN54ALS1640A SN74ALS1640A 3 

SN54ALS1B41 SN74ALS1641 3 

SN54ALS1642 SN74ALS1642 3 

SN54ALS1643 SN74ALS1643 3 

SN54ALS1644 SN74ALS1644 3 

SN54ALS1645A SN74ALS1645A 3 

SN54AS2620 SN74AS2620 3 

SN54AS2623 SN74AS2623 3 

SN54AS2640 SN74AS2640 3 

SN54AS2645 SN74AS2B45 3 

SN54ALS8003 SN74ALS8003 3 



Device Types Volume 

SN54PAL16LBA SN74PAL1 6L8A 4 

SN54PAL16R4A SN74PAL1 6R4A 4 

SN54PAL16R6A SN74PAL1 GR6A 4 

SN54PAL1 6R8A SN74PAL16R8A 4 

SN54PAL20L8A SN74PAL20L8A 4 

SN54PAL20R4A SN74PA120R4A 4 

SN54PAL20R6A SN74PAL20R6A '4 

SN54PAL20R8A SN74PAL20R8A 4 

SN54PALRI 9L8 SN74PALR19L8 4 

SN54PALR1 9R4 SN74PALR19R4 4 

SN54PALR19R6 SN74PALR19R6 4 

SN54PALR19R8 SN74PALR1 9R8 4 

SN54PALT19L8 SN74PALT1 9L8 4 

SN54PALT19R4 SN74PALT19R4 4 

SN54PALT19R6 SN74PALT19R6 4 

SN54PALT19R8 SN74PALT1 9R8 4 

SW54PLB39 SN74PL839 4 

SN54PL840 SN74PL840 4 

SBP9901 4 

SBP9965 4 

SBP9966 4 

SBP99B9 4 

TBP18S030 4 

TBP18SA030 4 

TBP24S10 4 

TBP24SA10 4 

TBP24S41 4 

TBP24SA41 4 

TBP24S81 4 

TBP24SA81 4 

T8P28L22 4 

TBP28LA22 4 

TBP28L42 4 

TBP28S42 . .' 4 

TBP28SA42 4 

TBP28L4S 4 

TBP28S45 4 

TBP28L46 4 

TBP28S46 4 

TBP28SA4B 4 

TBP28L8BA 4 

TBP28S85A 4 

TBP28L86A 4 

TBP2BSB6A 4 

TBP28SA86A 4 

TBP28L165 4 

TBP2BS16S 4 

TBP2BL166 4 

TBP28S166 4 
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54L 



description 

Texas Instruments transistor-transistor-logic (TTLI 
family of high-performance bipolar digital integrated 
circuits comprises seven distinct series of compatible 
product lines. These product lines offer the digital 
systems designer a full spectrum of performance 
' ranges in order to optimize system cost and perfor- 
mance. The available choices range from the very high 
performance of the Advanced Schottky-clampedt 
functions for systems operating typically up to 
175 megahertz to low-power functions with power 
consumption of only one milliwatt per gate. 

Typical characteristics of the seven TTL series offered 
are shown in Table I and their respective speed/power 
relationships are illustrated in Figure A. 



SPEED-POWER RELATIONSHIPS 
OF DIGITAL [C FAMILIESt 



10 



• 54/74 LS 



■54/74 



54/74 H 
• 54/74ALS STD 

54/74ALS BUFFER 

• 54/74AS STD 



•54/74S 



54/74AS BUFFER 
_i i j I . 



< 1 2 3 5 10 20 

Typical Power Dissipation— mW 

FIGURE A 

t TvPl c »" saturated logic gate from the indlearad families. 
TABLE 1-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS 



30 



■_ 

0) 

c 
O 







GATES 




FLIP-FLOPS 


SERIES 


Speed -Power 
Product 


Propagation 
Delay Tims 


Power 
Dissipation 


Clock Input 
Frequency 
Range 


54/74 


100pJ 


10 ns 


10 mW 


tic to 35 MHz 


54ALS/74ALS 


4 pJ 


4 ns 


1 mW 


dc to 50 MHz 


54AS/74AS 


15 pj 


1.5 ns 


10mW 


dc to 175 MHz 


54H/74H 


132 pj 


6 ns 


22 mW 


dc to 50 MHz 


54L 


33 pj 


33 ns 


1 mW 


dc to 3 MHz 


54 LS/74LS 


19 pj 


9.5 ns 


2mW 


dc to 45 MHz 


54S/74S 


57 pj 


3 ns 


19 mW 


dc to 125 MHz 



features 

EASE OF SYSTEM DESIGN 

• Full compatibility provides choice from seven distinct performance ranges 

• Broad range of functions are offered in each series 

• Diode-clamped inputs are provided on all high-performance functions 

• Terminated, controlled-impedance lines are not normally required with TTL 

• Low output impedance: 

Provides low a c noise susceptibility 
Drives high-capacity loads 

FULL COMPATIBILITY IS DESIGNED INTO Tl TTL 

• All series are designed for single 5-volt power supply 

• All series provide one-volt or greater typical d-c noise margins 

• Power dissipation relatively insensitive to operating frequency 

• Switching times are guaranteed at full d-c loading - 

• Compatible with most logic families such as MOS, CMOS 



1 Integrated SGhortky-Barrier diode damped 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





54 FAMILY 


SERIES 54 
SERIES 54H 


SERIES 54L 


SERIES 54ALS 
SERIES 54AS 
SERIES 54LS 


SERIES 54LS 


SERIES 54S 






74 FAMILY 


SERIES 74 
SERIES 74H 




SERIES 74ALS 
SERIES74AS 
SERIES74LS 
WITH DIODE 
AND PNP 
INPUTS 


SERIES 74LS 


SERIES 74S 


UNIT 










WITH 
EMITTER 
INPUTS 






Supply vol (age, VcC I 5 ™ Note 1 1 




7 


8 


7 


7 


7 


y 


Input voltage 


5.6 


5.5 


7 


S.5 


5 5 


V 


Interemitter voltage Isee Mote 2) 


5.5 


5.5 




55 


5.5 


V 


Off-state (high-level) voltage applied 


'06. '07 


30 












to operi-co-Jleclor outputs of SSI 


'16, '17. '26 


15 










V 


circuits (see Note 3) 


Others 




8 


7 


7 


7 




High-level voltage applied to a disabled 


3-slate output 


5.5 




5.5 


5.5 


5.5 


V 


Operating free-air temperature range 


54 Family 


-55 to 125 


c 


74 Family 


to 70 


Storage temperature range 


-65 to 150 


c 



NOTES: 1 . VQftage values, unless otherwise noted, arc wv,th respect to network ground terminal 

2. This is the voltage between two emiirrtrs ai a rmihipla-emiiter transistor. This rating applies oolween inputs that go directly into 
the same AND or r.AMI! gate in the functional block diagram, 

3. Ratings for MSI parts are given on the Individual date sheets. 



unused inputs of positive-AND/NAND gates 

For optimum switching limits and minimum noise susceptibility, unused inputs of AND or NAND gates should be 
maintained at a voltage greater than Vqh min (see tables of electrical characteristics), but not to exceed the absolute 
maximum rating, This eliminates the distributed capacitance associated with the floating input, bond wire, and package 
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused 
inputs are: 

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between Vqh min and 
4.5 V. Series 54 LS/74LS devices with diode inputs may be connected directly to VrjC- 

b. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded. 
Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a 
low-level voltage. 

c. Connect unused inputs to Vcc through a 1-k£2 resistor so that if a transient that exceeds the input maximum 
rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be 
connected to each 1 -k£l resistor. Series 54LS/74LS devices with diode inputs may be connected directly to Vqq. 

d. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate 
that has its input's) grounded. Maximum high-level drive capability of the output should not be exceeded. 
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input-current requirements 

input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature 
and Vcc ranges. The table below shows maximum input current requirements and nominal base resistor values for 
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is 
associated with a pull-up resistor having the value indicated in the table. However, same inputs are tied to more than 
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce 
input-current requirements or to improve performance. Therefore, the input-current requirements mav vary. Consult 
the electrical characteristics table for the particular device type to determine the input-current requirements of each 
input. 

STANDARD INPUTS (ONE LOAD)* 



SERIES 


NOMINAL VALUE OF 
INPUT PULL-UP RESISTOR 


MAXIMUM HIGH-LEVEL 
INPUT CURRENT 


MAXIMUM LOW-LEVEL 
INPUT CURRENT 


54/74 


4 kfi. 


40 U A 


l.G mA 


54ALS/74ALS 


40 ksl 


20 uA 


-0.1 mA 


54AS/74AS 


8 kS"! 


20 iiA 


-0.5 mA 


54H/74H 


2.8 kit 


50 uA 


-2 mA 


54Lt 


40 kfi 


10 uA 


-0.1B mA 


8 kit 


20 uA 


-0.B mA 


54LS/74LS* 


18 kft 


20 uA 


—0.4 mA 


12kf! 


20 uA 


-0.2 mA 


54S/74S 


2.8 kn 


50 (iA 


-2 mA 



Series 541 and 54LSV74LS have two different types of inputs as shown. 

Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND 
or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each 
input is an additional load, 

Currents into input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction 
of current flow. 



drive capability 

TYPICAL FAN-OUT* 



OUTPUT DEVICE 


LOAD DEVICE 


SN74 
SN54 


SN74ALS 
SN54ALS 


SN74AS 
SN54AS 


SN74H 
SN54H 


SN74LS 
SN54LS 


SN74S 
SN54S 


SN74/SN54 


Standard 


10 


80 


80 


8 


.10 


8 


Buffer 


30 


240 


240 


24 


120 


24 


SN74ALS/SN54ALS 


Standard 


5 


40 


40 


4 


20 


4 


Buffer 


15 


120 


120 


12 


60 


12 


SN74AS/SN54AS 


Standard 


12 


100 


100 


10 


50 


10 


Buffer 


30 


240 


240 


24 


120 


24 


SN74H/SN54H 


Standard 


12 


100 


100 


10 


50 


in 


Buffer 


37 


300 


300 


30 


150 


30 


SN74 LS/SN54 LS 


Standard 


5 


40 


40 


4 


20 


4 


Bulfer 


li 


120 


120 


12 


60 


12 


SN74S/SN54S 


Standard 


12 


100 


100 


10 


50 


10 


Buffer 


37 


300 


300 


30 


150 


30 



Tha tables on this paga provide an overview of the performance of Tl's digital login families, The electrical characteristics of specific devices 
within each family may vary. Please consult the appropriate Tl data sheet or data book for complete specifications. 
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GLOSSARY 

TTL SYMBOLS, TERMS, AND DEFINITIONS 



INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the 
Electronic Industries Association (ElAi for use in the USA and by the International Electrotechnical Commission (IEC) 
for international use. 

PART I - OPERATING CONDITIONS AND CHARACTERISTICS UN SEQUENCE BY LETTER SYMBOLS] 



Q 

CO 
3 
fD 
— * 
CD 



3 

-n 

o 

-I 

3 
a 

3 



'max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

ICC Supply current 

The current into* the VcZ supply terminal of an integrated circuit. 

'CCH Supply currant, outputs high 

The current into" the Vqq supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the high level. 

ICCL Supply current, outputs low 

The current into* the Vcc supply terminal of an integrated circuit when all (or a specified numberl of the 
outputs are at the low level. 



t)H High-level input current 

The current into" an input when a high-level voltage is applied to that input. 

Jj|_ Low-level input current 

The current into* an input when a low-level voltage is applied to that input. 

'OH High-level output current 

The current into" an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

lot Low-fevel output current 

The current into" an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

lOS Short-circuit output current 

The current into" an output when that output is short-circuited to ground (or other specified potential) with 
input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential}. 

IQZH Off-state Ihigh-impedance-state) output current lof a three-state output) with high-level voltage applied 

The current flowing into" an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a high- 
level voltage applied to the output. 

NOTE: This parameter is measured with other input conditions established that would cause the output to 
be at a tow level if it were enabled. 



'Current out of a terminal is given as a negative value. 
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TTL SYMBOLS, TERMS, AND DEFINITIONS 



'OZL Off-statB (hfgh-impedanea-state) output current (of a three-state output) with low-level voltage applied 

The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a low- 
level voltage applied to the output. 

NOTE: This parameter is measured with other input conditions established that would cause the output to 
be at a high level if it were enabled. 

V|H High-level input voltage 

An input voltage within the more positive (less negativel of the two ranges of values used to represent the 
binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

V|K Input clamp voltage 

An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing. 

V|L Low-level Input voltage 

An input voltage level within the less positive (more negativel of the two ranges of values used to represent 
the binary variables. 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

VrjH High-level output vottagB 

The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a high level at the output. 

Vol Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a low level at the output. 

t a Access time 

The time interval between the application of a specific input pulse and the availability of valid signals at an 
output. 

*djs Disable time (of a three-state output) 

The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from either of the defined active levels (high nr low) to a high-impedance (off I 
state, (tdis = tpHZ or tp|_zl- 

ten Enable time (of a three-statB outputl 

The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from a high-impedance (offl state to either of the defined active levels (high or 
low]. (t en = tpZH or tpzi_>. 



•Current out of a terminal is given as a negative value. 
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tpd 



— «PHL 



D 

o 

"I 

3 

CD 
r+ 

o' 

3 



th Hold tima 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 

NOTES: 1 . The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval far which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval {between the release of the signal and the active transition) for which correct operation 
of the digital circuit is guaranteed. 

Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from one defined level (high or lowl to the other defined level. (t D( j = tpni_ or tp|j-||. 

Propagation delay time, high-to-low-level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined high level to the defined low level. 

'PHZ Disable time [of a three-stata output! from high level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined high level to a high-impedance {off) state. 

tpLH Propagation delay time, low-to-high-level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined low level to the defined high level. 

tpLZ Disable time (of a three-state outputl from low level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined low level to a high-impedance {off) state. 

•PZH Enable time lof a three-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined high level. 

•PZL Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance loff) state to the defined low level. 

tjr Sense recovery time 

The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data 
signals at the output. 

t su Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1 . The setup time is the actual time interval between two signal events and is determined by the 
system in which thB digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

t w Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 
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PART It - CLASSIFICATION OF CIRCUIT COMPLEXITY 
Gate Equivalent Circuit 

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of 
individual logic gates that would have to be interconnected to perform the same function, 

Large-Scale Integration, LSI 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

Medium-Scale Integration, MSI 

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or 
system is smaller than for LSI. but whether digital or linear, is considered to be one that contains 1 2 or more equivalent 
gates or circuitry of similar complexity. 



(0 



Small-Scale Integration, SSI £2 

CD 

Integrated circuits of less complexity than medium-scale integration (MSI). £fj 
Very-Large-Scale Integration, VLSI 

The description of any IC technology that is much more complex than large-scale integration (LSI ) , and involves a much 
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been 
standardized by JEDEC or the IEEE. 
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The following symbols are used in function tables on Tl data sheets: 



£7) 
to 

CD 

a" 
o 

■n 

3 

Q> 
r+ 

o' 



H 

By 
t 

4- 

r» 

X 

z 

a. . h 

Qo 

rt 

TOGGLE 



high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

Dff (high-impedancel state of a 3-state-output 

the level of steady -state inputs at inputs A through H respectively 

leve! of Q before the indicated steady-state input conditions were established 

complement of Q or level of 3 before the indicated steady-state input conditions were established 

level of Q before the most recent active transition indicated by i or t 

one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated by 
1 or f . 



If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when- 
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or I, this means the output is valid when- 
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qq, or Qrjl, it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 

direction to those shown have no effect at the output. Ilf the output is shown as a pulse, J Lor 1 T, the pulse 

follows the indicated input transition and persists for an interval dependent on the circuit.) 
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Among the most complex function tables in ibis book are .hose of the ,hift registers. These embody most of lb. 
SI in any of the function tables. plus more. Below is the function table of a 4-b,« bidirectional universal 
shift register, e.g., type SN74194. 



FUNCTION TABLE 



INPUTS 



L 
H 
H 
H 
H 
H 



CLOCK 



SERIAL 



LEFT RIGHT 



PARALLEL 



OUTPUTS 



□ A B 



L L L L 

O-AO °B0 Q C0 Q O0 
abed 

H QAn OBn Q Cn 

L QAn Q Bn °Cn 

0-Bn °Cn °On H 

QBn QCn Qfjn L 

QAO q BO q C0 °DD 



The firs, line of the table represents a synchronous coring of the register and says that if dear is low, all ^ outputs 
will be reset low regardless of the other inputs. In the following lines, clear is ir.act.ve (h.gh) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high) no other input 
end the outputs maintain the levels they assumed before the steady-state combination of clear high and dock low wa 
established. Since on other lines o, the table only the rising transition of the clock is shown to be active, the « ne 
implicitly shows that no further change in the outputs will occur while the clock remains h,gh or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if ! 91 and I SO are both 
high then, without regard to the serial input, the data entered at A will be at output Q A , data entered at Bw.ll be at 
Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data; respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Q A is now at Q B , the previous levels of Q B and 
Q C re now at Q C and Q D respectively, and the data previously at Q D is no longer in the register. This entry of sena 
da« and Xft takes place on the low-to-high transition of the dock when SI is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data Previously at Q B is now at Q A , the previous levels of Q C and 
Q D are now at Q B and Q C . respectively, and the data previously at Q A is no longer in the register. This entry of sena 
data and shift takes place on the low-to-high transition of the clock when Si is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 
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FUNCTIONAL INDEX 



POSITIVE-NAND GATES AND INVERTERS 



GATES AND INVERTERS 

POSITIVE AND GATES WITH OPEN COLLECTOR. OUTPUTS 



DESCRIPTION 


TYPE 


TECHNOLOGV 


VOLUME 


STD 


ALS 


AS 


H 


L 




S 


Ha* 2 Input Gates. 






— 












3 


He* In won bis 


'04 


ft 








• 


a 


a 


2 




A 


* 










3 


■tOD4 




m 


• 










Quadruple 2 input Gates 


■00 


• 






* 


D 


ft 


* 


2 




A 












3 


■1000 




A 


• 




• 






Tnpla 3 Input C. in 


"10 


• 






« 


• 




2 




• 


* 










3 


■1010 
















Dual 4-lnpul G*trt 


•2a 


a 








• 





• 


1 




A 


• 










3 


'1020 




A 












8 Input G*»s 


■30 


■ 






• 


I 


a 


• 


2 




a 


» 










3 


13 Input Gate* 


i j:i 














B 


2 




• 












3 


riuj' 2 iipu: Gatas 


R003 




• 













POSITIVE-NANO GATES AND INVERTERS WITH OPEN COLLECTOR OUTPUTS 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


5TQ 
1TL 


ALE 


AS 


it 


L 


if, 


f. 




'OS 


ft 










■ 


* 


2 




A 












3 


1005 




• 












Quadruple 2- r nput Gates 


01 


ft 






* 




• 




2 




* 












3 


•03 


* 











* 


* 


2 




A 












3 


'1O03 




A 












Triple 3 Input Gales 


■12 


ft 














2 




* 












3 


Dual 4-lnput Galoi 


'22 


* 










ft 


B 


2 




A 












3 


POSITIVE AND GATES 




j 

DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTt 


A IS 


u 


H 


LS 


$ 


Hei 2 Input Gil« 


B09 




• 


;■ 








3 


□ uaQruple 2-tnput Gales 


08 










ft 


ft 


2 




* 


a 








3 


iooa 




A 


ft 








Triple 3 Input Gates 


Ml 








• 


I 


V 


2 




■ 


o 








3 


101 1 




• 












DuaP 4-lnpuc Gale's 


'21 










ft 




2 




• 


ft 








3 


fripta 4 Input AND.NAND 


■aao 






A 









DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STO 
TTL 


AL5 


AS 


H 


LS 


5 


□uad'Ufila 2 Input Gales 


OD 


• 








• 




2 




• 








- 


3 


Triple 3- Input Gats* 










* 




ft 


2 




■ft 










3 



POSITIVE OR GATES 







TECHNOLOGY 




DESCRIPTION 


i vi- 


STD 
i Ti 


ALS 


AS 


LS 


3 


VOLUME 


Hen 2 -Input Gaidfl 


es? 




ft 








3 


Qudd'uala 2 -Input Gates 


•32 


ft 






* 


• 


2 




* 


• 














a 








3 


Tr pie 4 Pnput OftWQR 


■602 






A. 









POSITIVE NOR GATES 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTL 


ALS 


AS 


L 


LS 


s 


Hex 2 Input Gates 


•80S 




• 


A 








3 


Quadruple 2 Input Gairt 


•Q2 
1002 


• 






■ 


• 


ft 


2 




* 


» 








3 
2 




A 






• 




Triple 3-tnpul Gates 


■27 


• 


• 


• 








3 


Dual A-Tripul Cat OS vvilh Strobe 


25 


• 












2 


Dual S Input Gates 


260 












• 



SCHMITTTHlGGER POSITIVE NAND GATES AND INVERTERS 



DESCRIPTION 


TYPE 




TECHNOLOGY 


VOE-UME 


BTD 

ITI 


ALS 


AS 


LS 


s 


Hex InvOftMt- 


•14 


• 






* 




i & I 


'IB 








• 




Octal Inverters 


GIB 








• 




Dull 4-lnput Pouliwe NAND 


'13 








•> 




'IB 








a 




Triple & -Input Potm-e NAND 


bill 








* 




Quadruple 2 input Positive NAND 


■24 








* 




132 








* 


ft 



CURRENT SENSING GATES 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


ALS 


AS 




Hex 


v. > 










DELAY ELEMENTS 


DESCRIPTION 


TYP 


TECHNOLOGY 


VOLUME 




AS 


LS 


Inverting & Nun IniHtntino Elements, 
2INPUT NAND Burets 


■31 






a 


2 



• Denotes available technology. 
AD ureases planned now products. 

A Denotes "A" sulfijt version available in the technology indicated. 
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GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS 

AND-ORtNVfcRT GATES 



DESCWPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
T IL 


ALS 


u 


H 


L 


IS 


s 


MV.de 4 rn pjI 


■55 








« 


• 


* 




2 


J Wide 4-2-3 2 JntHit 


64 














* 


- W.di 2 2-2 2 input 


54 








■ 








4 Wide 3 inool 


M 


■ 














4 Wkta 2 7 3 2 inpui 


'54 










* 


• 




Dual 2 kV da 2lnput 


51 









• 


a 


■ 


* 



AND- OR- IN VERT GATES WITH OPEN COLLECTOR OUTPUTS 







TECHNOLOGY 




DESCRIPTION 


TYPE 


STD 1 


AS 


5 


VOLUME 


d.Wida 4 2 -3 -2- Input 


"B5 








3 



EXPANDABLE GATES 







TECHNOLOGY 




DESCRIPTION 


TYPE 


SID 
TTL 


ALS 


U 


H 




LS 


VOLUME 


Du*i 4 Input Positive-NCR 
With Slfotw 


•23 


* 














4 WitJe AND OR 


$2 








• 








■•• V. :- AND-OR INVERT 


"53 


* 






• 






2 


a wii* a-:d DR-ifiveaT 


55 








a 


* 


* 




D,i3l 2 WV.fle AMD-Ofi INVENT 


50 


• 






* 









DESCRIPTION 



3 2 2 3 Input AND OR 



TECHNOLOGY 



BUFFER AND INTERFACE GATES WITH OPEN COLLECTOR OUTPUTS 



DESCRIPTION 


TYPE 


TECHNOLOGY 




STD 

rn 


ALS AS 


1 B 


S 


VOLUME 


Hex 


■07 


• 










2 


17 












"35 




-4 










1035 




a 








3 


Ha» IftuQMCir 


06 


■ 










7 


'IB 


* 










■1005 




• 








3 


Quad 2 Input Posit ive-N AND 


'26 












7 


38 


* 






* * 




--• 






2 


39 


* 










2 


1003 












i 


Quid 2 Inpui Pcimve-NOR 


'33 


• 






• 




■ 












3 



BUFFERS. DRIVERS. AND BUS TRANSCEIVERS WITH OPEN COLLECTOR DUTPtiTS 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTi 


A If. 


AS 


IS 


a 


Non inverting 

Octal Butler i 'Dm kirn & 


757 






A 






3 


760 






A 






Inverting QcT*< 
HtilfcfifDtiveiS. 


756 






A 






763 






A 






Inverting and Npn-'nvenmg 
Octal EkjUers Drivers 


'762 






A 






Utn fflverting Quad ~TtansceiUBi& 
Invurinrtu Quad Tra usee i ve r s 


'IBS 






A 






■7&a 






A 







GATES. BUFFERS. DRIVERS, AND SUS TRANSCEIVERS 
WITH 3 STATE OUTPUTS 



5Q-OHM. 75 OHM LINE DRIVERS 



DESCRIPTION 




TECHNOLOGY 




STD 
TIL 


ALS 


Ab 


Lb 


B 


VOLUME 


Wan- Inverting 






-—- 


— 


— 




2 












3 








- 






2 




. 








3 


466 








— 




2 




-■■ 








3 


•467 












2 












3 


■541 












2 














'1241* 




A 










1244' 




.'. 








3 


Inverting Octal 
BufletuOovet* 


JJi 






— 








'240 












2 




.-. 








3 


'469 
















B 








3 


'■468 




— 








2 












3 


540 
















A 










1240' 












Inverting and 

Octal flulluri Duvifs 









• 






Octal T(*nscei»ers 










* 




2 




A 


A 






3 


1245 












Nun inverting 

He* Buf leu Drivers 


365 


A 










2 




A 








3 


'367 


ft 






■■■ 




2 




A 








a 


brVtrting 


"366 


1 






■■■ 




2 




A 








3 


Hex But Iff i'Diiveis 


"368 








A 




2 






A 








3 


Quad Buflorsr Drivers 




a 






A 






with Independent 


'126 


« 






A 


_ 


• 


Output Controls 


■«25 


* 












■426 


• 












Non-Inverting 
Quad Tianjcciver-s 










4 




3 


'243 




A 


I 








1243* 




A 








Invading 

OukI Transceivers 










• 




2 


'242 




A 


• 






J 




T24?' 




A 








Quae! Transceivers with Stnugc 


226 










• 


2 


IZ<3npUl ?>AND Gate 


13d 










* 


Controtlor and Bus Driver 
Ioj 8030a Syjiern 


'428 










A 







TECHNOLOGY 




DESCfUPTtDN 


TYPS 


STO 
TTL 


ALS 


AS 


8 


VOLUME 


Hot 2- Inpui Posjt-ve N A NED 


504 






A 






Hex 2 Input Positive NOR 


S-J : : 






A 






Hm 2 Input PoA.tivo-AND 


■SOU 




■ 


A 






He. 2 Input fosmve-OR 


932 




* 


A 






QUM 2 Input Posnrve-NOR 


126 


• 










Du.ii -l lncut Posmve-NANO 


140 








• 


2 



•Denotes available tchnolocjv. 

^Danotos planned nnw products. 

' Denotes very low power. 

A Denotes "A" suffix version avallabf© ir 



the technology indicated. 
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BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 

OCTAL BUTRl-KRECTIONAL BUS TRANSCEIVERS 



BUFFERS. CLOCK/MEMORY DRIVERS 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 




STD 
TTL 




AS 


H 


LB 


s 


Hex 2-i*0uT Poi.i.vo NAND "B<M 




• 


;■. 








3 




'80S 




* 


A 








Mm :■ Input RMWrt and 


■SOB 




• 


■■■ 








■832 




• 










He* Inverter 


■1004 




* 


* 








Wwc Buffer 


■34 












1034 




* 










Quad 2-lnpui Poiilivo WAND 


•37 


• 








• 




2 














3 


■10OO 














Quad 2 tnput Ponnwi-NQR 


•2B 


« 








• 




2 














3 


■1002 




■■■ 










1C36 






• 








Quad 2 -InQUl PuShIIVII-AND 


"iooa 




A 


* 








Qniail 2 lnDu! Po&'tiv* DM 


■1032 




A 


• 








Triple? S.lnrjut Pnr.ilivE- NANO 


■1010 




A 










r- [)'■_■ j-r<- r .,! P il.Ilvo AND 


■1031 




A 










Tuple A'l^pul AND NANO 


800 














Tr.p:e 4- Input QR NOR 


BO 2 






4 








[hull 4-lnput Powlrwff NAND 


'40 


■ 






* 


■ 


* 


2 




■■• 










3 


1020 




A 










Lint OnvirtJ Memory Drivtr 
with Ssiics Dnnipinn fiir,M$iof 


■436 












* 


2 


Liny DriveryWeJnorv Driucr 


ill? 










« 





BJ-/TRI DlftECTIONAL BUS TRANSCEIVERS AND DRIVERS 



DESCRIPTION 


TYPE 
OF 
OUTPUT 


TYPE 


TICHNGLOGY 


VOLUME 


ALS 


AS 


LS 


S 


f Quad Q.1 D rcuLisri 


3 Si ate 


'44Q 






* 




2 


| Ccnsrois 


3-5ihT$ 


«49 






a 




1 Quad. TridirocUOn 


OC 


■■440 






* 




OC 


rUI 






• 




3 SIfltc 








■ 




3 Statu 


443 






■ 












• 




OC 


- 44B 






t 








226 








* 


CDntroil''* jnj Bus Onvc Is' 6QSQA Sysiorns 


■42B 








* 


4 



OCTAL BUS TflANSCEIVERSjMOS DRIVERS 



Inverting Outputs, 3-SlllO 



True Outputs. 3 S"H 



ALS AS LS 



12 mAf24 mA^B tnAie* i"A 
Smk. TfuD Output* 



12 rnAv:* mAfaft mA.'M mA 
Sr*. IrvrlmQ Ovid"'* 



Loim 



Very Low 
Power 



|Z mAJ?4 mA.Jfl rTiA.'64 mA. 
£**. Tun Output* 



1 2 rrAi24 mAf4(l mArffll mA 
Sin If, Invert ing Oulputi 



12 mA/34 mAMB nuVM n 
Sink. TfL* «od 
Criveiiifig Output 1 



HfifESH'nl with MjI 

12 mA/2* m*(G4 mA 

T'ue Outrun 



1 1 mA/2* mA.4* mA/04 mA 
ln»»ftiA} Output 1 



Po'i Conitell«ri 



• Denotes available technology. 
ADenotes planned new products. 

A Denotes "A" suffm version available in iho technology widic&tod. 
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FUNCTIONAL INDEX 



FLIP-FLOPS 



□UAL AND SINGLE FLIP F LOPS 



QUAD AMD HEX FLIP Ft OPS 



DESCRIPTION 




TECHNOLOGY 




TYPE 


TT D 

. LB 


ALS 


AS 


11 


L 


LS 




VOLUME 


Dual J K Edge Trig gored 


73 












» 




'76 


















'7J3 












" 














* 








2 


106 








* 








1(J7 
















100 








* 








'109 












& 








* 










3 


- T 12 












-■■ 


■ 


: 




A 












3 


■113 
















;■ 




A 


A 










3 

2 


'1M 















* 
















3 


S>ngte J K Edge-Triggifoa 


'70 


- 















2 


101 








* 








102 








• 








Dual Puh.c Triggered 


'73 








* 


* 






'76 








• 








■TH 










* 






•10? 
















Single Pulse 7r ; ;- ; 


'7t 








« 


■ 






■72 








• 


• 






10-i 


















105 
















Dual J K with Data 
Lockout 


'111 
















• ; J-K wftH D.r... 
Lockout 


110 
















Oua< D Type 


74 








* 


* 


■■■ 


■D 






* | 


• 





















TECHNOLOGY 




DESCRIPTION 


NO OF 
FFi 


OUTPUTS 


TYPE 


STD 

m 






LS 


S 


VOLUME 








1 ? 


* 








■ 


2 




6 


Q 




• 


• 






3 








1 ? : 1 








• 






DTypb 






'171 












2 




4 


Q. 


'175 


■ 






• 


■ 










• 


V 






3 






















J-K 


4 


Q 


2 76 


• 
















376 














OCTAL. 9-BIT. AND 10BU D TYPE Ft IP FLOPS 












TECHNOLOGY 






DESCRIPTION 


NO. OF 
BITS 


OUTPUT 


TYPE 


STtJ 
TIL 


ALS 


AS 


LS 


s 


VOLUME 






3 Stater 


•374 






• 






3 


True Oat* 


Octal 








« 




2 






": Si. Hi 


'574 






a 












2 Stale 


•a>3 












3 






* 






* 




2 


Tiwt D*T» nvKh C** 


Ociftl 


3 Stair 


57& 






* 












3 State 


B74 






• 






3 






frSuia 


'B7B 






• 








TfM «Mth EnabJe 


□ eta: 


2 Suio 


377 






• 




2 






3 Sum 


534 






■ 








Inverting 


Octal 


J Sl.tTl 


■ = 


















3-Staiu 








■ 








'nvnding witn Clear 


Octal 


J Si.iri 


577 






• 








3 Slant 


873 






• 








Inverting with P'esel 


Octal 


3 £,:aii' 


BTS 













3 


Trim 


U 


3 State 


B25 






A 










C : 


3 El 1!. 


026 






A 










□ B-i 


3-Stata 


(123 






A 








ln*M 1 11.; 


9-B.I 


3- State 


924 






A 










TO Bit 


3 Star.; 


szi 















inverting 


10-Bit 


- Si.jv- 


S22 






* 









"Denotes available ichnotoay. 
■* Denotes planned new products, 

A Denotes "A" suffi*. version available in the technology indicated. 
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FUNCTIONAL INDEX 



QUAD LATCHES 



LATCHES AND MULTIVIBRATORS 

OCTAL. 9B1T, AND 10-BtT LATCHES 



DESCRIPTION 


OUTPUT 


Type 


TECHNOLOGY 


VOLUME 


5TD 

TTL 


MS 


AS 


L 


LS 


Du*l 2-S.t 
Transplant 


2 Stale 


?s 


* 








• 


2 


2 StJtc 


■77 










* 


2 State 


375 










• 


S H 


2 Stale 


279 


• 











RErRlGGERABLE MONOSTABLE MULTIVIBRATORS 



DESCRIPTION 



TECHNOLOGY 



DESCRIPTION 


MO DF 
HITS 


OUTPUT 


TYPE 


TECHNOLOGY 


VOLUME 


STO 
TTL 


ALS 


AS 


LS- 


B 


Transparent 


Oct I) 


- 

3-Slale 












• 


2 


'373 








« 


■ 




* 


* 






3 


3 State 


"573 




e 


* 






Du*l 4- Hi: 
Than«.pBfcni 


Octal 


. 2 St ' le 


■ 


• 










2 


. 2 Sla ' e 




* 










3 ■Slate 


_873_ 




» 


* 






Inverting. ffiUPUWI 


Octal 








* 


* 






3 
















3- Stare 


5S0 




■ 








Dual 4 -en 

Invemng Transparent 


Octal 


3-StnHi 


880 




* 








J-lnpui Multiplexed 


Otlri 


3 State 


604 












2 


OC 


60S 












3 Slate 


'6QG 












OC 


r-o : 












A da i cu Abler 


O-EllF 


3 State 


259 


* 












A 






* 


3 

2 


Mull, Mprtq Gulleiert 
True 


On. ■ 
Octal 


3 Stale 
3 State 


'41.2 
B45 




A 








3 


inverting 


Ocial 


3 Stale 


sae 




A 


A 






True 


9-B-ji 


n Suta 


'8a 3 




A. 


A 






Inverting 


am\ 


.1 S:aie 


■8ia 




A 


A. 






True 


10 Bl 


3Stale 


■84| 




A 


A 






Invotiing 


10 BjI 


3 Slain | 842 




A 


A 






MDNOSTABLE MULTIVIBRATORS WITH SCHMlTT TRIGGER iNPUTS 


DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTL 


AIS 


AS 


LA 


s 




131 


• 










2 




22% 


• 






» 





"Denotes available technology. 
■*DenoleS planned new products. 

A Denotes "A" suffix version available in the tochnoioipy indicated. 
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FUNCTIONAL INDEX 



REGISTERS AND PROGRAMMABLE LOGIC ARRAYS 



SHIFT REGISTERS 



DESCRIPTION 


" N "~ 

OF 


MOMS 


Type 


technoloi 


T 






- 


6 
- 




US 




L 






VULUMj 










■ 


















P«rj1 c l Out. 
ftjirt l-z'-si 


a 






















1 


■ 


•■ ■ 






















* 


A 








^ 




•■ ■ 


■ 


333 










* 




1 




• 


X 












, 


X X 




'IH 












• 


J 














3 


' ■ Out. 










-611 




















■ 


6)2 















3 


PirWel Qui 


a 




■ 






* 












■s 
















( 






















■ 


B 










A 
















•22- 














2 






i 




















































■-. 




? 






A 








i 


















B 




1 








3»5 










■-. 










A 








J 




16 






■ 


c;a 














3 


p »'*<ik Out 


a 






















lOJ 




a 










3 




16 








U74 














2 


Pjm+i In. 
S*'iti Oui 


e 








ite 










A 




































A 




2 




■ 








01 














2 












94 














SHIFT REGISTERS WJTK LATCHES 








DESCRIPTION 


NO 
OF 
BITS 


OUTPUTS 


TYPE 


TECHNOLOGY 


VOLUME 


a: 


AS 




Pjislfel lfi, ParaliW Ou| 
wnh Output Laich?5 


A 


3 Slate 


>■ ■ ■ 








2 


3 Stale 


67 2 








SenaHn, Parallel Out 
*Hh Output Latches 


16 


2 Stale 
euHured 










a 


3 State 


Til- 5 
•! - 








ac 


:■>:: 








QC 


• ■'■ 








P«»Hel in. Serial Dul , 
with Input Laichc-» 


6 












3 SMIi 


■&B9 








Parapet 10 Pwii w.in 
■Iriaul Laiches. hfulr>pi«ard 
Sorul In Huts 


a 


3 Stale 


■596 






• 



REGISTER FILES 



SIGH PROTECTED REGISTERS 



DESCRIPTION 



5>Qn Protocisd Re - • !• • 











TECHNOLOGY 




DESCRIPTION 


OUTPUT 


TYPE 


STO 
TTL 


ALS 


AS 


IS 


VOLUME 


8 Wofdt - ? Bun 


3 Ssal 




172 


• 










4 k 4 Bill. 


OC 


*1 70 


• 








J 


3 Slate 


670 








9 




Dual 16 Woid* * 4 Dili 


3-S:ate 


870 






A 






3-S?ate 


■871 






A 




3 


OTHER REGISTERS 










TECHNOLOGY 




DESCRIPTION 


TYPE 


STD 
TTL 


ALft 


as 


L 


IS 


S 


VOLUME 


OuM'uole Muinptn.eri 
with SlWBQB 


'&& 








• 








2 s 3 


• 








• 






'3S99 










• 




2 


a Bji tMvtmM Shffi 


■299 










I 


• 




Register* 




• 


A 








3 


Quadruple Bui Sutler 

n.sHiv. ■ . 


173 


• 








A 




2 


□cTal Sioiaos Register 


■396 










4 







PROGRAMMABLE LOGIC ARRAYS 



DESCRIPTION 


INPUTS 


Outputs 


TYPE 


NO OF 


VOILUME 


HO 


TYPE 


NO 


PIUS 






. 


- ■ .. , 


PALt&LB 








m 






uu ■ sn 








o 


0|. ; n ,- 


PflltfHB 

" " -T 


aa 








E 




PAIHI9CM 










!'■ 




pAimsRjB 








a 


He pit is red 


Palfhurq 


24 




<■;..■■< on Armti 


A 














B 


Attfei Lo* 


■ 










g 




PALT13RS 








■ 


R*a>il*<M 


_r--i.T10Hf ?| 








* 






PALTI9K4 










■ 












20 
A 


! 






24 






■: 












.; 










F«ld Piod»»*THt<»JM 


14 


B 


,;..(. 








lin32«E Logic AHViyl 




QC 




24 





•Denoies available lechnology. 
*Oeno[Bs planned new products. 

A Denotes "A" suflix version available in the Technology indicated 
B Denotes "8" Suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 



SYNCHRONOUS COUNTERS - POSITIVE EDGE TRIGGERED 



COUNTERS 

ASYNCHRONOUS COUNTERS [RIPPLE CLOCK] - NEGATIVE-EDGE TRIGGERED 



□ ESCflrPTtGN 


PARALLEL 


TECHNOLOGY 


VOLUME 


LOAD 


TYPE 


std 

TTL 


AL r 






LB S 




Syne 




* 








A 


2 


"LED 




■■■ 


i 








3 




Sync 




• 








A 


• 


2 


162 






A 








3 




Sync 


















Sync 


f. Gii 










■ 




2 




Sync 


690 










* 




Sync 


'!..'. 














Doc.nJc Up. 1 Down 


Sync 


16B 










H 






A 


A 








3 


Ajync 


■190 


• 








* 




2 




a 










3 




'192 


■ 






* 


* 




7 




* 










3 


Syne 


56fl 




A 










Sync 












• 




2 


Sync 


•696 










• 




D«ud« Hate 1 
Mullipmr, NIO 


A»yr>c 
Sct-lo-9 


•167 


* 












4 Ed - 1 Ebrwy 


Sync 


■1B1 


• 








,*,. 






A 










3 






• 










* 


2 




.-- 










3, 


Sync 


565 




A 










Sync 


669 










« 




7 




63T 










* 
















* 






■169 












» 








A 








3 




A&yrw 


191 


• 








• 




3 


■J SjI Bi-jry 
Up'Down 




* 










:i 




'193 








* 


» 




2 




* 










3 


Sy*C 


'969 














Sync 












* 






Sync 


599 










* 




2 


6 fill Ednfl'v ■ 
Rale MuKipiei, N2 




- 97 


• 














8 -Bit Up. Dawn 


BilVfK CLR 


867 














3 


I Sync Cl't 


R69 



















PARALLEL 
LOAD 




TECHNOLOGY 




DESCRIPTION 


TYPE 


STD 
TTL 


AlS 


AS 


t 




S 


VOLUME 




Scl lo 9 


90 


A 






• 












68 
















Decide. 


Y*o» 


■176 


















Vet 




• 










* 






S'j! 9 


■230 


• 


















■93 


A 






w 












69 














2 


4 toil Binary 


Yes 


177 


■ 
















Yes, 


197 


■ 










* 






Nona 


■293 


■ 














D vitiu by 1 2 


None 


'92 


A 














Dij.iI ] J i ■ . ,iiJr< 


Nona 


'390 


• 














Sri ru 9 


■190 


• 














Oual J &I B'na>v 


Kent 


"393 


* 















8 BIT BINARY COUNTERS WITH REGfSTERS 





TYPE 




TECHNOLOGY 




DESCRIPTION 


Of 
OUTPUT 


TYPE 


ALS 


AS 




VOLUME 


P#«3Hd Raster 


3 SiiU 


■590 










Dvirxjt* 


DC 


S9l 






■ 


2 


l«i RpfjisiM Inputs 


3 -Si aw 


"592 






* 




PflrallETl- I.O 


3 Siaie 


'593 










FREQUENCY DIVIDERS. RATE MULTIPLIERS 






TfCH NO LOO* 




DESCRIPTION 


TYPE 


5 TO 
TTL 


AL5 


AS 


IS 


VOLUME 


60 to 1 Frequency Otvidar 


'56 








* 




GO 1 Frequency [).■>' 


•57 










2 


1)0 Bil FlirKiry Rjt*: Mulliplier, 


■ 3 7 


• 










U-'iMdi- Raie Multiplier, 


167 


« 











*D*TiDies available lochnotogy. 
ADflnOIflf plannGd new products. 

A Denotes "A" sulfite version available in the technology indicated. 
B Donates "D" suffix veision available in the technology indicated. 
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FUNCTIONAL INDEX 



DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS 

DATA SELECTORSiMULT'PLEKERS 





TYPE 




TECHNOLOGY 




DESCRIPTION 


OF 
OUTPUT 


TYPE 


STD 
TTL 




AS 


I 






VQ L UM E 




2 Slate 


1 50 


* 















16 Tat 


3 Staic 


'2$g 






x 










J5u;t 


B50 






a. 












7: 5;.,: 


a&i 






* 










□uj B "•' ' 


3 State 


■3E1 




• 
















2-State 


151 


A 








• 


• 


2 






* 


* 













2 Stale 


152 


A 








* 








3 Slate 


261 


• 










a 


2 




STo-l 




* 


a> 












3< State 












* 








2 Suit 


'3GS 










* 








3 -Suit- 


356 


















DC 


353 


















2 Sum 


153 


• 






a 


• 




• 








* 


* 








" 




3 S:i:f 


'253 










* 


• 


- 


OlMl 4 To 1 






* 








" 


Z-SUM 


'352 










• 




" 






* 


• 








1 — r — 




3 State 


■353 










• 




2 








• 













.i :";:.!■:■ 


604 
















Octal 2 To 1 unh Storage 


OC 


"60S 










• 


■ 




3 State 


boti 














2 




DC 


. : : 




















98 








* 










2-Slaie 


;i!H 


V 












2 


'-■■.! 2 Ta 1 .-..I'. Ovm ; f 














:■: 




2 Stale 




















2 State 
















2 




2 State 


157 


■ 






* 




a 








a 










3 




2 Siaie 


158 










• 


* 


2 


Quaa 2 To t 




■ 










3 


3 State 


257 












a 


2 






* 














3 State 


358 










: 


• 


2 






a 












6 to 1 Univs'Sal 

'.V !■[ Ii ■■ ' 


3 State 


85 7 




a 










3 



DECODERS .'DEMULTIPLEXERS 



DESCRIPTION 


TYPE 
OF 
OUTPUT 




TECHNOLOGY 




STD 
TTL 


AtS 


u 


L 


LS 


3 


VOLUME 


4 To 18 


3 -State 




* 






• 








OC 


■i ■ 


• 












4 To 10 BCD To DtCamaJ 


2 -Stale 




A | 




a 


* 






4 To 10 Ekca» 3 To 
Due.mjl 


2 -State 


•43 


A 












2 


a To 10 Eacb« 3-Grayi 
to DaKamJI 


2-Sute 


•44 


A 






• 






3 To B wilfi AtJd'eai. 
Latgfcna 


2 State 


1 3 1 




* 


A 








3 


■13? 




a 


A 
















• 




2 


3 To 8 


2 Stale 


'138 




• 


a. 


















* 


• 


2 


3 Slate 


'8M 




A 










3 


Dual 7 To 4 


2 Stale 


'J 38 




A 


a 














A 


* 


a 


sijtt' 


,; . :" 


* 










OC 




• 








• 




Dual 1 To 4 Decode.* j 3 State 


■ 




a. 










3 



CODE CONVERTERS 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTL 


5 


6 Line BCD to € Line Binary, Or 4-Line to 4 Line 
BCD 5'a.BCD IDs Can we iters 


184 


* 




a 


' M ■ ■ 6 li ; BCD CorwerTi-rs 


IBS 


A 




BCD lobndrv Cotw tutors 






A 




Bmjri, id BCD Converter! 


'48& 




A 



PRIORITY ENCODERS. REGISTERS 







TECHNOLOGY 




DESCRIPTION 


TYPE 










VOLUME 








AS 


LS 


R BCD 


14 


* 






* 




C.i'h-...ri.!:r ■■ Octal 


!4I 








• 




Cncadabta Octal a.in 3 St-Jle Qu'puts 


3-38 








« 


2 


4 Bit Caacadable with Rcgntris 


278 


■ 











DESCRIPTION 



4 D.t Snilitf 



Parallel |fl &t 
Mulii Mod* 
Rariel Stiittr» 



TECHNOLOGY 



*Oen£Jtc&. available technoEogv. 
•^Denote? planned new products. 

A Denotes -- A" suffix version available in the technology indicated. 
B Denotes "3" Suffix version available in the technology indicated- 
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FUNCTIONAL INDEX 



DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 



OPEN COLLECTOR DISPLAY DECODERS 'DRIVERS 



MEMOnY.MlCROPROCESSO* CONTROLLERS 





OFf .STATE 




TECHNOLOGY 




DESCRIPTION 


OUTPUT 
VOLTAGE 


TYPE 


STD 
TTL 


fiLS 


A3 


L 


IS 


VOLUME 




ISO V 


■45 


• 












BCD To Decimal 


60 V 




# 












15 V 


•145 


m 








e 






7 V 












o 






30 V 


'46 








* 








\b V 










■ 


• 






55 V 


48 


• 










2 




5 & V 


49 


• 








■ 


BCD Seven Segment 


30 V 


24b 


• 












l& V 


24 7 


• 








• 






T V 


34? 










• 






7 V 


"44 7 










• 






& & V 


248 


• 








• 






i. 5 V 


249 


• 








• 





OPEN COLLECTOR DISPLAY D E CO DCR&t) RIVERS WITH COUNTERS.LATCH 



OESCHfPTIQN 


TYPE 


TfCHNOLOCV 


VOLUME 


STD 
TTL 


ALS 


AS 


BCD Counler'4-Bn Latch -BCD To -Decimal 
Decoder/ Driver 


■142 


I 






2 


BCD CauJi[BTj4-Bit 

LJiCh BCDTo-Seven Segmeni 

QmiiMr Lad DtnNU 


'143 


• 






BCD CChunref '4 Bi! 

L»ich BCD-To-Sewen-S*om#rn 

DecodwjLamp Dfhwpr 


144 


* 







VOLTAGE CONTROLLED OSCILLATORS 



DESCRIPTION 


TYft 


TECHNOLOGY 


VOLUME 


No 
VCO'S 


COMPL 
*00T 


ENABLE 


RANGE 
INPUT 




'ma. 

MHi 




S 






Ytr* 


Yet 


No 


20 








2 


S iridic 






Ye» 


>■■■, 


20 


6211 






DujI 


No 


Yos 


Yes 


Nn 


60 


■124 




« 


Dual 


Vf5 


Yes 


No 


'■in 




■62C 


• 




Dual 


NO 


N,j 




■1.. 


20 


627 






D,..!l 


Mt> 


Yei 


Ves 


Np 


20 


629 







DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


AL5 


AS 


L5 


s 


SvBiom Corvtrollon fnr HOBOA 


'428 








■ 


4 


Syilem Controller Univeriil 


!!i.' 








B 


Sysiern Com roller. LT'iivurs Jt 


890 




-4 






lor For 886. BH9I 


891 




4 






Ralreih 

C on 1 roller* 


Transparent. 
Bu'H Modes. 


4Jt„ 16K 


600 






A 






64K 


"601 






*. 




Cycle Sieal. 
Burn Mooet 


4K. T &X 


cQ2 






-■. 




■ 


• Z J 






ft 




Vrri .j'> Cycle Controller 












Memory Mippen 


1 St.-:- 


612 










OC 


;-. '. 5 










Memo'* M i; [.- ■■. 
Wj|h Oulnul LoTCPte* 


3-Ssaie 


610 










OC 


en 








m 


Muil, t*tn\,; LH.ii.fiiJ> 'SOefJA A|jpiic.i['pn*f 


412 









CLOCK GENERATOR CrfiCUITS 



DESCRIPTION 


TYPE 




TECHNOLOGY 


VOLUME 


i d 
TTL 


ALS 


AS 


LS 


S 


Quadrupto Con*u}j«fn«nt«rV'OuipuT 
Log it EitfniS'HS 


"265 












2 


Dual Pulse Syn l>'i>'n*er»-Dnvt:fi 


'120 


• 










Crystal Controlled O*cill*toti 


330 












22\ 












D-gri4i P'i«e Lock Loop 


29 ■ 












Progrimmflole FieOue«Cr 
Dfvulvfi D-l}itJl Timers 


3 9; 












; /-: 












t.,l>'c 4 u- IW | .V,0 0-^e'i 








4 






3 


i . ■'. 1. (}F1 'JOH D'n.'l 


B02 






4 






G -' L I 


"134 










• 


2 



RESULTANT DISPLAYS USING '46A. '47A. '43, '49, 'L46, 'L47. 'LS47, "LS48. 'LS49, 'LS347 



1 1 

1 1 


1 
1 


I 

l 


I 

! 


I I 
I 


I 

I 


i 

I I 


I 


I "I 
I I 


I - 1 


I 


1 


I i 


l _ 


1 
1 





1 


2 


3 


4 


5 


6 


7 


e 


9 


10 


ii 


12 


13 


14 


RESULTANT DISPLAYS USING '246. '247. '248. '249. '15247, - LS24S, 'LS249. 'LS447 


1 1 

i ! 


I 
I 


I 

l_ 


I 

I 


] I 

I 


I 

_l 


□ 


I 
I 


i i 
i_l 


l _ I 
_l 


IZ 


_J 


1 1 


\~ 


1 

l_ 



1 2 3 4 S 6 7 B 9 10 11 12 13 14 
RESULTANT DISPLAYS USING '143, '144 



l — 1 
1 1 


1 
1 


1 


1 
\ 


1 1 
1 


[ 

1 


1 

l _ 1 


1 
1 


1 1 
1 1 


|_| 
1 


1 


2 


3 


4 


5 


6 


7 


8 


9 



* Denotes available teehnalc<jv 
^Denotes planned new producis 

A Denotes "A" suffix version available, in (he technology indicated. 
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FUNCTIONAL INDEX 



ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS 



4 HIT COMPARATORS 



P- D OUTPUT 



OUTPUT 
EMABLC 



8-BIT COMPARATORS 



OESCWPTPOhl 



OUTPUT 
ENAfllf 



ILC'T.ClLJ .' 



ALS *S LS 



ADDRESS COMPARATORS 



DESCRIPTION 



12 Bit in 4 Ei. i 



OUTPUT 
ENABLE 



LATCHED 
OUTPUT 



PARITY GENE RAT OR 5 'CHECKERS. 
ERROR DETECTION AND CORRECTION CIRCUITS 



DESCRIPTION 


NO 


TECHNOLOGY 


VOLUME 


OF 
BITS 


TYPE 


STD 

TTi. 


ALS 


AS 


IS 


S 


0<Jt5 E-frt P**.ty 
Generates Checker* 


8 


180 


• 










2 


9 


ZED 






• 


■ 








A 






3 


a 


zee 






A 






3 


Parallel Error 

0*1 pci on, Co(i«Gl<on 


3 Stale 


B 


636 








• 




2 


□ C 


e 


637 












3 Stale 












• 




□ C 


16 


63 I 








■ 




3 Stain 


32 


632 


• 










3 


OC 


32 


633 


A 










3 Strilri 


33 




A 










OC 


32 


■635 


A 










fUSE PROGRAMMABLE COMPARATORS 


DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TIL 


ALS 


AS 


LS 


s 


15 Six Identity Compwptw 






*. 








3 


12 Sit identity Comparator 












rf B ! Idem I. 

anj 4 a t Cgmpvrvtsr 


B27 


A 









•Denotes available tchnotogv. 
^Denotes pfanned now products. 

A Denotes "A" sufli* vei-Sion available in The technology indicated. 



PAHAL L.EL BIN AHY ADDERS 



DESCRIPTION 



Dull 1-Bft Getty Saye 



TECHrJDLOGY 



STD 
TTL 



ALS AS H 



ACCUMULATORS, ARITHMETIC LOGIC UNITS, 
LOOK AHEAP CARRY GENERATORS 











TECH 




GY 






DESCRIPTION 




TYPE 


STD 
TTL 


ALS 


AS 


LS 


S 


VOLUME 


4-BiI Pa-all*! &nery 


Accumulate*! 


281 










• 












■ 




2 






'iai 


* 






• 


• 




4 Bn Amhmenc Log>c Umi* 






•-. 






3 


3Bl 












2 








* 






BBT 






A 






3 


4 Bit Aiithmetie Loijic Unit 
wjth Ripule Cany 


3S2 








• 




'2 






'182 


1 








* 


:- 


LodI. A he 33 Qii) 


lflfrt 






M. 








Generator}. 




292 






A. 






3 






'BE 2 






• 






3 


Quja AjJJPi S-Jlllu ! ■ 


39 5 








• 




3 


4 Rit Si-ee Eltwtnll 


•481 








* 


• 




8 Bit Slice Elemems 














4 








A 










MULTIPLIERS 




















TECHNOLOGY 




DESCRIPTION 




TYPE 


STD 
TTL 


ALS 


AS 


LS 


ft 


VOUJME 


2 fill by A BjI Parallel Rmerv Multiplied 


261 








• 


















• 




4 fill by 4 Bit Parallel Binary Mu<l'p<<er» 


284 


• 
















2flb 


• 










2 


2b MHl fj Hn B-narv Rate Multiplwi 


97 


* 












25-MHf Decade Rah .Multiplier* 


167 


• 












8 Bit :• 1 8.1 2 ■_. Cfjmjjicfn^ii Mu'tif.l-rT*. 


■-■1 








• 






16 E..r ^^-'.tiL- 1 , . , .. Ti|V'"i.-f 


1616 




A 








i 



OTHER ARITHMETIC OPERATORS 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VQtUME 


SID 

in 


ALS 


AS 


H 


L 


L5 | 5 


Quad 2 input Exclusive OR 
Gates wth Totem Polo 

Qulpuli 


-80 


• 








• 


A 


• 


? 




A 












3 


















2 


Qbjau 2 Inpui ExeluiivO OH 
Galea WJth Opan Collccior 
Output! 


*138 


• 










* 




Quad 2-lnpui E\cluuve- 
NOR Gates 


26(. 












• 




Quad Enciji vt- OR NOR 
GittS 


*135 














• 


4-Bit True ,'Com piemen i. 
: ■ ■"■--1 


•ft? 








■ 









BIPOLAR BIT SLICE PROCESSOR ELEMENTS 



DESCRIPTION 



CASCADABLE 
TO 
N BITS 



TECHNOLOGY 



ALS AS LS S 




2 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 7S26& 



FUNCTIONAL INDEX 



MEMORIES 



USER PROGRAMMABLE READ ON LV MEMORIES iPROM'il 
STANDARD PRDM'a 



READ DIMLY MEMORIES IROMil 



DESCRIPTION 



16K Bit Airjy! 



4 IB- „'B.U. f J 
A TBP2HL I [it 



A THP38LB5A 



ORGANIZATION 



2Q4BW > £8 



irrc 

OUTPUT 



DESCRIPTION! 


TYPE 


ORGANIZATION 


TYPE. 

output 


VOID ME 


H6K B>l Array* 


A 


TBPSHSIfif. 


204SW « SB 


i ■:■ lit,. 




TBPjaSIGG 


2D4BW * 09 


3 Suit 






TfiP2"lSai 


JO-tBW ■ -13 


3 Sidle 






TBP24SAB1 


■ hB 


OC 




8< Bil Aifiyt 


TE3PJRSS6A 


1021W . 8B 


3 Stair 






TBP2BSA86A 


l02a\V ■ 8B 


OC 






A 




1Q24.V ■ HB 


2 5i il 






tbp2bS4 2 


5 5 2W - BB 








TBP2H5A42 


5I2W - BB 


OC 






* 


TBPZBS45 


512W ■ BB 


3 $Utl 


4 


AK B l Antya 


TBP2B546 


SI ■ BB 


3 St*tl 






1:-p.'h:..-..:i, 


5 5 2W - BB 


OC 






TBP24541 


1024W - 4B 


3 Stale 






TDP24SA4 t 


102-tW - 4B 


OC 




i K Bit Arriy* 


T9P245IO 


258W « 4B 


3 SUljB 




TBP24SA10 


256W - Hie 


OC 




?5B Bit Arrays 


TePIB5030 


32W - BB 


3 1 




TBPIBBA030 


j:"-,v - SB 


or 





TECHNOLOGY 



DESCRIPTION 



ORGANIZATION 



STD 
TTL 



1024 Bn Arrays 



RANDOM ACCESS READ V.fiiU MEMORIES IRAMsl 



TECH'S (HOG r 



DiSCHiPTlOU 



ORGANIZATION 



FfHST-IN FIRST OUT MEMORIES IFIFQ'Sl 



OfHSClliPlrON 



AIS AS LS IS 



A TBP2BL45 



* Denotes available! technology, 
A Denotes planned new products. 

A Denotes "A" suffix version available in the technology inriiculed. 
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3 



~u 

o 

Q- 

c 

o 

r+ 

Q 
c 

a 

CD 



3-2 



PRODUCT GUIDE 



00 



typical performance 



QUADRUPLE 
2-INPUT 

POSIT) VENAND 
GATES 



logic symbol t 



ptn assignments 



SN540OIJ.FHI 
SN54ALS00A fJ.FH) 
SN64AS0O IJ.FH) 
SN54H00 (Jl 
SN54L00 (J) 
SN54LS0O (J,FH( 
SN54SQ0 (J.FHI 



SN7400 (J,N1 
SN74ALSOQA (N.FNI 
SN74AS00(N,FNI 
SN74H0O (J.N) 

SN74LSOO IJ.N.FN! 
SN74S00 (J,N,FNt 



1A- 
1B- 
2A- 
2B- 
3A- 
3B- 
4A- 



11) 






12! 




(4) 




(5) 


^ 131 


(9) 




(101 


\ mi 


(12) 




[131 







J r N PACKAGFS 


FH. FN PACKAGES 


1 1A 


8 3V 


1 nc 


1 1 nc 


2 IB 


9 3A 


2 1A 


12 3Y 


3 1Y 


10 3B 


3 18 


13 3A 


■'. 2 A 


1 1 4Y 


4 1Y 


14 38 


5 23 


12 4A 


5 nc 


1 5 ISC 


a 2Y 


13 46 


B 2A 


16 4Y 


7 GND 


14 V CC 


7 r-- 


17 






S 2E 


IB 4A 




9 2Y 


19 4B 




10 GND 


20 V cc 



positive logic: Y - AB 



01 



typical performance 



QUADRUPLE 
Z-INPUT 

POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 

SNS401 (J.FHI 
SN54ALS01 U.FHI 
SN54H01 (J) 
SN54LS01 (J.FHI 



TVPE 


POWER 


DELAY 




'01 


10 mW 


22 ns 


!A- 


■ALSQ1 


1 .28 mW 


16 na 


1B- 


'HOI 


22 mW 


8 ns 


2A- 


'LS01 


2 mW 


16 ns 


2B- 



logic symbol, '01, 'ALS01 , 'LS01 } 



pin assignments, "Q1 , 'ALSO! , 'LS01 



SN7401 (J.NI 
SN74ALS01 (N.FNI 
SN74HQ1 (J,N| 
SN74LS01 IJ.N.FN) 



4A- 
4B- 



(21 


a 

Q 


\ Ml 


(31 




\ (41 


15) 




(61 


\ (10) 


(81 




(9) 


\ (13) 


lit) 




(121 







J, N PACKAGES 


FH. FN PACKAGES 


1 1Y 


6 3A 


1 AC 


11 nc 


2 1A 


3 3B 


2 1Y 


12 3A 


3 IB 


10 3Y 


3 1 ■- 


13 38 


2 Y 


1 1 4 A 


4 IB 


14 3Y 


5 2A 


12 4-B 


'_. nc 


J 5 nc 


6 28 


13 4Y 


6 2Y 


1G A A 


7 GND 


14 Vcc 


7 DC 


1 7 nc 






B 2A 


!8 4B 




."• 2B 






10 GND 


20 V C c 



logic symbol 

1A 

1B- 

2A- 
28- 
3A- 
38- 
4A- 
4B - 



'H01* 



. HI 


a 

Q 


\ 13) 


12) 


\ (61 






(51 


16) 

^ 1111 


19) 




1101 


112) 




113) 









pin alignments, 'HQ! 



J, N PACKAGES 


FH, FN PACKAGES 


\ 1A 


8 3Y 




1 1 nc 


2 IB 


9 3A 


2 1A 


12 3Y 


3 1Y 


10 3B 


3 10 


13 3A 


4 2A 


1 1 4Y 


4 1Y 


14 3B 


S 2B 


12 4A 


5 nc 


5 & nc 


6 2Y 


13 43 


B 2A 


16 4Y 


7 ONO 


14 V CC 


7 nc 


17 nc 






B 28 


18 4A 




9 2Y 


1 !) 4B 




10 GND 


20 V CC 



positive logic: Y = AB 



typical performanc* 



02 



QUADRUPLE 
2-INPUT 
POS1TIVE-NOR 
GATES 



SN5402 (J.FH) 
SN54ALS0Z (J.FHI 
SN54AS02 U.FHI 
SN54LD2 |J) 
SN54LS02 (J.FH) 
SN54S02 (J.FHI 



\2m H 



logic symbol + 



1 B mW 33 n 



2.75 mW 



ton 



3.5 ni 



SN7402 (J.N) 
SN74ALS02 (N.FNI 
SN74AS02 (N.FN1 

SN74LS02 (J.N.FNI 
SN74S02 (J.N.FW 



1A- 
1B- 
2A- 
2B- 
3A- 
3B- 





S1 


\ (11 


13) 


•v^ 141 


15) 
(6) 




\ (101 


161 




(91 


(131 


(111 




1121 





pin assignments 



potifiUA logic: Y " A + B 



J.N PACKAGES 


FH. f N PACKAGES 


1 1 Y 


B 3A 


1 AC 


1 1 nc 


2 1 A 


9 38 


2 1Y 


12 3A 


3 IB 


10 3Y 


3 1A 


13 3B 


- 2 V 


1 T A A 


4 IB 


14 3Y 


" 2 A 


12 48 


-j n< 


15 IK 


6 28 


13 4Y 


8 2Y 


IB 4A 


7 GND 


14 V CC 


7 nc 


17 nc 






S 2A 


IB -SB 




? 2G 


: 9 Y 




10 GNQ 


20 V CC 



1 Pin numbart shown on Ionic iv^b-ol* aro for J and N PflCka^oj only, 
nc — no internal conneciion 
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03 



typical performance 



logic symbol* 



pin assignments 



QUADRUPLE 
2-1NPUT 

POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 

SN5403 (J,FH) 
SN54ALS03A IJ.FH] 
SN54L03(J> 
SN54LS03 IJ,FH| 
SN54S03 (J.FH I 



TYPE 


POWER 


DELAY 


'03 


10 mW 


22 ns 


■ALS03A 


1.28 mW 


In ns 


'L03 


1 mW 


46 ns 


'LS03 


ZmW 


16 ns 


'S03 


17.5 mW 


16 ns 



SN7403 (J.NI 
SN74ALS03A (N.FN) 

SN74LS03 (J.N.FNI 
SN74SQ3 (J.N. FN) 



2A- 
2B- 
3A- 
3B- 
1A- 



11) 


& 

Q 


V, 131 




12) 


\ (G) 


14) 




(51 


\ tai 


(91 




1101 


112) 




SIMI 




113) 







J. N PACKAGES 


FH. FN PACKAGES 


1 1 A 


a 3Y 


1 nc 


j 1 nc 


2 IB 


9 3A 


2 1A 


12 3Y 


3 1Y 


10 3G 


3 IB 


13 3A 


4 2 A 


1 1 4Y 


4 IV 


14 3B 




12 4A 


5 nc 


15 nc 


a 2Y 


13 4B 


6 2A 


16 4Y 


7 GND 




7 nc 


3 7 nc 






S 2B 


18 4 A 




9 2Y 


19 dB 




10 G'JD 


20 V CC 



positive logic: Y - A8 



04 



typical performance 



HEX 

INVERTERS 



TYPE 


POWER 


DELAY 


'04 


10 mW 


10 ns 


'ALS04A 


1.27 mW 


3.5 ns 


AS04 


7.4 raW 


3 ns 


'H04 


22 raW 


6 ns 


■L04 


1 mW 


33 ns 


"LS04 


7 mW 


9.5 ns 


'S04 


19 mW 


3 ns 




pin assignments 



SN5404 (J.FHI 
SN54ALS04A (J.FHI 
SN54AS04 IJ.FH! 
SN54H04 (J) 
SN54L04 IJ) 
SN54LS04 (J.FHI 
SN54S04 (J.FH) 



SN7404 \ijfi\ 
SN74ALS04A (N.FNI 
SN74AS04 IN.FN) 
SN74H04 (J.Nl 

SN74LS04 (J.N.FNI 
SN74S04 (J.N.FNI 



IV 


j.N PACKAGES 


FH. fN PACKAGES 


2V 


> 1 A 


& 


4Y 




H m; | 


1 


1Y 


9 4A 




i A 


12 *t 


3¥ 


a 


2A 


IC 


SY 




IV 


13 A A 


4Y 


4 


2Y 


| | 


5A 




2A 


.4 5 v ; 


B 


3A 




6Y 




nc 


IS nc 


6V 


H.I 


3Y 


13 6A 




2Y 


16 5A 


f 


GNP 


14 






DC 


17 nc 


BY 










8 3A 


IB BY 












S 


3Y 


19 6A 












in 


GND 


20 V<x 



05 



typical performance 



logic symbol* 



pin assignments 



HEX INVERTERS 
WITH OPEN- 
COLLECTOR 
OUTPUTS 



■LS0S 
'SOS 



POWER 



17.5 mW 



2A- 
3A- 
4A- 
5A- 
6A- 



11) 

131 




s < 31 

^ M 




IS] 


\ (61 




191 


s IB) 




(111 


■v. 110) 

N, (121 




(131 









-2Y 
-3Y 

Uy 



SN5405 (J.FH) 
SN54ALS05A (J.FH) 
SN54H05 (J) 
SN54LS05 (J.FHI 
SN54S05 (J.FHI 



SN74D5 (J.N) 
SN74ALS05A IN.FNI 
SN74H05 (J.NI 
SN74US05 (J.N.FNI 
SN74S05 (J.N.FN) 



positive logic: Y=A 



J. N PACKAGES 


FH. FN PACKAGES 


1 1A 


B 4Y 


1 nc 


1 1 nc 


2 1Y 


9 4A 






,1 2A 


10 5Y 


3 1Y 


13 4A | 


4 2Y 


1 1 5A 


4 2A 


lit 5Y 


L 3A 


■ 2 GY 


nc 


15 nc 


6 3Y 


13 OA 


6 ?Y 


16 5A 


7 GND 


14 V C C 


7 nc 


17 nc 




S 3 A 


18 SY 






9 3Y 


19 SA 




10 GND 


20 V CC 1 



* Pin numbers shown on logic symboti nra for J and N packages only, 
nc — no internal cO.nfvec.iion. 
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06 



HEX INVERTER BUFFER/DRIVERS 
WITH OPEN-COLLECTOR HIGH- 
VOLTAGE OUTPUTS 
typical performance 



Ionic symbott 
1A 



pin assignments 



TYPE 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


TYPICAL 
DELAY 
TIME 


TYPICAL 
POWER 
PER 
GATE 


SN54" 
SNH- 


30 V 
30 V 


30 ml 
■50 mA 


12.8 ns 
12.5 ns 


20 mW 
26 mW 



(11 


O 


^ 121 


131 


\ 141 




151 


\ (61 




191 


S UH 




(111 


^ (101 




1131 




S. (121 







-4Y 

-«v 



positive logic: V 



J. N PACKAGES 


FH PACKAGE 


1 1A 


8 4Y 


1 ne 


11 ne 


1 i 


9 4A 


2 1A 


12 4Y 


3 2A 


10 


3 tV 


t3 4A 


4 2Y 


11 SA 


4 2A 


14 5V 


S 3A 


2 E ■ 


5 IN 


tfii ne 


6 3Y 


; a i A 


6 2f 


1f> 5A 


7 GNp 


14 V CC 


7 nc 


IT i>C 






8 3A 


IB 6Y 




9 3Y 


19 6A 




10 GND 


20 V CC 



S145406 IJ.FHI 



SN7406 (J.N) 



07 



HEX BUFFERS/DRIVERS WITH OPEN- 
COLLECTOR HIGH-VOLTAGE OUTPUTS 
typical parformance 



Jogic symbol* 



pin assignments 



TYPE 


HIGH- 
LEVEL 
OUTPUT 


LOW- 
LEVEL 
OUTPUT 


TYPICAL 
DELAY 
TIME 


TYPICAL 
POWER 
PER 




VOLTAGE 


CURRENT 


GATE 


SUM ■ 


30 V 


30 mA 


13 ns 


21 mW 




30V 


40 mA 


13 ni 


21 mW 


SN5407 IJ.FH) 


SN7407 (J.N) 





(Ell 



(Ifll. 



(121 



positive logic: Y = A 



IV 


J. N PACKAGES 


FH PACKAGE 


2Y 


1 1 A 


B 4Y 


l nc 


1 1 nc 


a 


IY 


9 


4A 


2 


1A 


1 2 4Y 


3V 




?A 


1Q 


&Y 


:t 


1 T 


13 4A 


4Y 


4 


2Y 


1 1 


5 A 




7-A 


14 5Y 




3A 


! :> 


■ ; - 


■> 


nt 


1 6 nc 


5Y 


ti 3Y 


■ 3 


BA 


B 2Y 


16 f jA 




7 


GblO 


1 i 




<' 


f»£ 


1 7 nc 


6Y 










8 3A 


18 BY 












a 


3Y 


19 EA 












if 


GND 


20 V CC 



08 



logic symbol! 



pin assignments 



QUADRUPLE 
2-INPUT 
POSITIVEAND 
GATES 



TYPE 


POWER 


DELAY 


'03 


19 mW 


15 ns 


'ALS08 


2,19 mW 


6.5 ns 


AS 08 


13 mW 


4 ns 


■LS0S 


4.25 mW 


12 ns 


'sc: ; i 


32 msV 


4.75 ns 



SN5408 IJ.FHI 
SN54ALS0B (J.FH) 
SN54AS03 (J.FH) 
SN54LS0B IJ.FH) 
SN54S08 IJ.FHI 



SN7409 <J,N> 
SN74ALS03 (N.FN] 
SN74ASQ8 IN. FN) 
SN74LS03 (J.N.FN) 
SN74S08 (J.M.FN) 



. 111 




(31 


12) 


16) 


i Ml 






(HI 






(10! 




(ill 


(121 




(13) 











2B- 
3A- 
3B- 
4A- 
4B- 

positive logic: Y f AB 



J. N PACKAGES 


FH. FN PACKAGES 


1 1A 


8 3Y 


1 ne 


1 1 ne 


2 IB 


9 3A 


2 IA 


1 2 3Y 


3 1Y 


10 38 


3 IB. 


13 3A 


1 2A 


1 1 *Y 


4 IV 


14 3B 


6 2B 


12 *A 


5 nc 


!B nc 


fl 2Y 


13 -IP. 


8 2A 


18 *Y 


7 GNO 




7 nc 


1 7 nt 






8 29 


18 4A 




9 2Y 


19 4B 




10 GND 


20 Vcc 



* Pin numbers ihown on logic symbols aia for J and N packagm only, 
nc — no Internal cannacilon, 
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typical performance 



QUADRUPLE 
2-INPUT 
POSITIVE-AND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 
SN5409 IJ.FHI 
SN54ALS09 (J.FH) 
SN54LS09U,FH) 
5N54SQ9 (J.FH) 



TYPE 


POIVFR 


DELAY 


•09 


19,4 mW 


1S.S ns 


■ALS09 


2.22 mW 


15ns 


'LS09 


4.2S mW 


20 ns 


'S09 


32 mW 


6.5 ns 



SN7409 U.NI 
SN74ALS09 IN.FNI 
SIM74LS09 (J.N.FNI 
5N74S09 (J,N,FN) 



logic symbol^ 

1A 
I 

2A 
IB 
3A 
38 
4A- 



pin assignments 



11) 




> 


(2) 


(61 


Ml 




IE,] 


IS) 


19) 




[101 


111) 


1121 




113) 







J, N PACKAGES 


FH. FN PACKAGES 


1 1 A 


B 3Y 


1 nc 


1 \ nc 


2 IB 


9 3A 


2 IA 


12 3r 


3 IV 


10 3B 


3 IB 


13 3 a 


4 2 A 


■ i 4Y 


4 IV 


14 38 


!i 2FJ 


12 4 A 


5 nc 


IS nc 


S 2Y 


13 4B 


6 2A 


16 4Y 


7 GND 


U V CC 


7 n C 


17 K 






8 2B 


18 4A 




9 2Y 


19 *B 




in GMD 


20 v cc 



positive logic: Y = AB 



10 



typical performance 



logic symbol t 



pin assignments 



TRIPLE 3-INPUT 
POSITIVE-NAND 
GATES 



SN5410 (J.FH) 
SN54ALS10 IJ.FHI 
SN54AS10 (J.FH) 
SN54H10 (J) 
SN54L10UI 
SN54LS10 IJ.FHI 
SN54S1 (J.FH) 



SN74AS10 IN.FN) 
SN74H10 U.NI 



SN74LS10 (J.N.FN) 
SN74S10 (J.N.FNI 



TYPE 


PO'rtEF 


DELAY 


1A. 


Mi 


■10 


i!l nv.'i 


10 nt 




■ALS10 


1.2? mW 




7 ns 






'A.S10 


H mvY 


3 m 


1C- 


(131 


"HID 


22 mW 


6 m 




13) 


'L10 


1 tnW 


23 rii 


2A- 




■LSIO 


2 mlrV 


5 b .-, 


?R- 


Wl 


'S10 


15 mW 


3 ns 


(El 








2C- 










3A- 


19) 








3fl- 


(T0I 


SN7410IJ.N) 
S1M74ALS10 ,N,FN) 




1111 


3C- 





positive logic: Y ■ ABC 



J. N PACKAGES 


FH : FN PACKAGE 


1 l .-. 


a 3v 




11 nc 


2 IB 


9 3A 


2 1A 


12 3V 


3 2A 


10 3B 


3. \B 


13 3A 


4 2B 


1 1 3C 


A 2A 


14 3B 


5- 2C 


13 IV 


5 nc 


15 nc 


6 2v 


13 IC 


6 20 


16 3C 


' ND 


14 V CC 


7 nc 


17 nc 






6 ZC 


1fl IV 




g 2 ■ 


19 IC 




10 GND 


20 



11 



typical performance 



TRIPLE 3-INPUT 

POSITIVE-AND 

GATES 



SN54ALS11 (J.FH! 
SN54AS1 1 (J.FH) 
SN54H11 (J) 
SN54LS11 (J.FH) 
SN54S11 (J.FH) 



SN74ALSH IN, FN) 
SN74AS11 IN.FN) 
SN74HI1 U.NI 
SN74LS11 (J.N.FNI 
SN74S11 (J.N.FN) 




pin assignments 



J. N PACKAGES 


FH. FN PACKAGES 


1 1 A 


8 3V 


■ 


1 1 nc 


2 IB 


3 . ■ ■ 


2 1A 


12 3Y 


3 2A 


TO 3B 


3 IB 


13 3A 




11 3C 


4 2A 


14 JE 


5 2C 


12 1Y j 


5 nc 


1 S 


e 2v 


13 IC 


6 2B 


IB ji 


7 GND 




7 nc 


1 7 






3 2C 


i a i 




9 2Y 


19 IC 


| [ 1 □ GND 


20 V CC 



positive logic: ¥ = ABC 



' Pin numbers shown on logic symbol* mo iot J and N package* only, 
nc — no internal connection. 
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typical performance 



TRIPLE 3-INPUT 
POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 
SN5412(J,FHI 
SN54ALS12 (J.FH) 
SN54LS12 U.FHI 



TYPE 


POWER 


DELAY 


'12 


10 mW 


22 ns 


■A LSI 7 


1 .27 mW 


17.5 ns 


'LSI 2 


2 mW 


16 ns 



SN7412 IJ,N) 
SN74ALS12 IN, FN) 
SN74LS12 [J.N.FNI 




pin assignments 



J, N PACKAGES 


FH. FN PACKAGES 


1 1A 


8 31 


1 nc 


1 1 nc 


2 IB 


8 3A 


2 1A 


12 3Y 


3 :a 


10 3B 


3 IB 


13 3A 


4 2B 


11 3C 


4 2A 


14 3B 


5 1C 


12 IV 


5 nc 


1 r j nc 


6 il 


13 1C 


6 28 


16 3C 


7 GNO 


14 Vcc 


7 nc 


17 nc 




B 2C 


IS 1Y 






9 if 


19 1C 




io can 


30 v cc 



positive logic: Y « ABC 



13 



typical performance 



nbol* 



pin assignments 



DUAL 4-INPUT 
POSITIVE-NAND 
SCHMITT 
TRIGGERS 

SN5413 IJ.FHI 
SN54LS13 IJ.FH) 



TYPE 


HYSTERESIS 


DELAY 


'13 


0.8 V 


16.5 ns 


'LSI 3 


0,8 V 


16.5 ns 



SN7413 IJ,N) 
SN74LS13 |J,N,FN| 



2A- 
2B- 
2C- 
2D- 







\f6) 


12) 


(4) 




(51 








(1Z| 




1131 





J, H PACKAGES 


FH, FN PACKAGES 


1 1 A 


2Y 


1 nc 


11 nc 


2 IB 


9 2A 


2 1 A 


12 2Y 




10 2B 


3 IB 


13 2 A 


4 IC 


1 ! rtc 




14 2B 


S ID 


12 2C 




15 nc 


6 IV 


13 2D 


6 IC 


IS nc 


7 GND 


1« v cc 


7 nc 


IT nc 






B ID 


ifl 2C 




9 1Y 


19 2D 




1 □ GND 


20 V CC 



positive logic; Y * ABCD 



14 

HEX 

SCHMITT- 
TRIGGER 
INVERTERS 

SN5414 IJ.FHI 
SN54L514 (J.FH) 



typical performance 



TYPE 


HYSTERESIS 


DELAY 


'14 


0.8 V 


15 ns 


'LS14 


O.B V 


IS ns 



01 



SN7414 (J.NI 
SN74LS14 (J.N.FN) 



logic symbol! 

tA-i!L 

2A 
3A 
4A 
6A 
GA 



pin assignments 




positive logic: Y - A 



J. N PACKAGES 


FH. F(V PACKAGES 


1 1 A 


B 4Y 




1 1 nc 


2 1Y 


9 4A 


2 1A 


S 2 4Y 


3 2A 


tO 5Y 


3 1Y 


13 4A 


4 2Y 


11 5A 


4 2A 


14 SY 


5 3A 


5 2 BY 


5 nc 


IS nc 


6 3V 


13 6A 


6 2Y 


16 5A 


7 GND 


!4 V CC 




17 nc 






3 3A 


IB BY 




9 3Y 


i :i t„\ 




1 GNO 


20 V C C 



1 Pin numbers shown on logic svmbols are for j ano N packages oniy. 
nc — no Internal connection. 
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TRIPLE 3-1IMPUT 
POSITIVE-AND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 

SNS4ALS15 (J.FM) 
SN54H15 (J) 
SN64LS15 IJ.FHI 
SN54SI5 (J.FH) 



typical performance 



TYPE 


POWER 


DELAY 


'ALS15 


2.32 mW 


15 ns 


•H1S 


3B rrtW 


1D.5 ns 


'LS15 


•1.25 m'.V 


15 ns 


'SJ5 


28 mW 


15 ns 



logic symbol 1 
ID 



pin assignments 



SN74ALS15 IN, FN) 
SN74H15 IJ,N) 
SN74LS15 (J.N.FN) 
SN74S15 (J.N.FN) 



12! 



(101 



112) 



J. N PACKAGES 


FH. FN PACKAGES 


1 >A 


a 3V 


1 nc 


T 1 ii. 


? 10 


9 3A 


2 1A 


12 3Y 


3 2A 


10 3B 


3 SB 


13 3A 


■1 2E 


11 3C 


4 3A 


14 3B 


5 2C 


12 \f 


S nc 


16 nc 


G 3V 


13 tC 


fj 2R 


16 3C 


7 GND 




7 nc 


1 7 nc 




ii v cc | 


8 2C 


IB IV 




9 2Y 


19 1C 




10 GND 


20 VCC 



positivn logic; T - ABC 



16 



HEX INVERTER BUFFER/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 
typical performance 



TYPE 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


TYPICAL 
DELAY 
TIME 


TYPICAL 
POWER 
PER 
GATE 


SN74" 


15V 
15V 


40 mA 

30 mA 


12.5 ns 
12.5 ns 


26 mW 
26 mW 



SN5416 IJ) SN74.6U.N) 



logic symbol 1 pi n assignments 



_!H_ 

,» 


t> S5 


i_l21 1¥ 

S 161 2.Y 


J. N PA 

1 1 A 


EX AGES 

& <V 


IS) 


2 It 


& 4A 




3 2A 


10 bV 


_«!_ 

mi 






4 2Y 


■ | v- 


5 3A 


1 2 6 1 




6 3Y 


13 6A 


'«> 




\ 112) 


7 GND 


14 V CC 









positive logic: V = A 



17 



logic symbol 1 



pin assignment; 



HEX BUFFERS/DRIVERS WITH OPEN- 
COLLECTOR HIGH-VOLTAGE OUTPUTS 
typical performance 



TYPE 


HIGH- 
LEVEL 
OUTPUT 


LOW- 
LEVEL 
OUTPUT 


TYPICAL 
DELAY 
TIME 


TYPICAL 
POWER 
PER 




VOLTAGE 


CURRENT 


GATE 


SNM' 


15 V 


40 rnA 


13 ns 


2! mW 


SNH' 


15 V 


30 mA 


13 ns 


21 mW 


SN5417 IJI 


SN74t7 (J,N) 





(11 


> a 


12) 


13] 


141 




15) 


161 




19) 


18) 




1111 


1101 






1131 




1121 









■ 1Y 
-2Y 
-3Y 

Uy 

tsY 

Uy 



J. N PACKAGES 


1 1A 


8 4V 


2 IV 


9 4A 


3 2A 


10 SV 


A 2V 


1 1 SA 


5 3A 


12 6V 


G 3> 


13 6A 


i 


14 V CC 



positive logic: Y = A 



* Pin numbers shown on logic lymbols are for J and N packagus only , 
nc — no Internal connection'. 
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SCHMITT-TRIGGER 
POSITIVE-WAND 
GATES WITH TOTEM 
POLE OUTPUTS 

SN54LS18 IJ.FH) 



typical performance 



Itvpe 


HYSTERESIS 


DELAY 


•LSI 8 


0.7 V 


25 ns 



SN74LS18 IJ.N,FN) 




pin Assignments 



J. H PACKAGES 


f H. FN PACKAGES 


5 1A 


8 2Y 


1 nt 


1 1 nc 


2 IB 


9 2A 


■1 1/. 


12 2Y 


:i nc 


10 S El 


:i in 


1.1 2 A 


4 1C 


11 nc 


A nc 


14 3 3 


6 ID 


12 :c 


6 nc 


16 nc 


e iy 


13 2D 


6 1C 


16 nc 


7 GND 


14 v cc 


? nc 


V? nc 






S ID 


IB 2C 




9 1Y 


19 2D 




ID GUD 


20 Vcc 



positive logic: Y - A BCD 



19 



typical performance 



logic symbol t 



pin assignments 



SCHMITT-TRIGGER 
INVERTERS WITH 
TOTEM-POLE 
OUTPUTS 

SN54LS19 U.FHl 



TYPE J HYSTERESIS 


DELAY 


LS19 | 0.7 V 


16 ns 



SN74LS19 (J.N.FNl 



1A 


JT 


N (21 


!A 131 


^ Ml 




3A l5 >- 


V. 161 




4A 191 


v, (HI 




5A. 1,11 


S «<« 




6A 1,31 


V 112) 
— * — ■ — . 









-SY 

Uv 



positive logic: Y E A 



J, N PACKAGES 


FH. FN PACKAGES 


1 1A 


8 AY 


I ne 


1 1 nc 


2 1 ¥ 


9 4A 


2 1A 


12 4Y 


3 2A 


10 5Y 


□ IV 


13 4A 


4 2V 


1 \ BA 


4 2A 


14 &Y 


5 3A 


12 oy 


5 nc 


15 nc 


8 3Y 


i ?. r a 


© 2Y 


16 5A 


7 CMC 


14 V CC 


7 nc 


17 nc 






6 3A 


18 6Y 




9 3Y 


19 6 A 




ID GND 


20 Vcc 



20 



typical performance 



logic symbol 7 



pin assJHnments 



DUAL WNPUT 

POS1TIVENAND 

GATES 



'AS20 



22 mW 
1 ra« 



1A- 
1B- 



SW54Z0 (J,FH) 
SN54ALS2DA <J,FH) 
SN54AS20 U.FHl 
S N54H20 IJI 
SN54L20 {J) 
SN54LS20 (J.FHI 
SN54S20 (J.FH) 



SN7420(J,NI 
SN74ALS20A (N.FNI 
SN74AS20 (N.FNI 
SN74R2D (J.NI 

SN74LS20 U.N.FNI 
SN74S20 U .N.FNI 



2C- 
2D- 



(11 


St 


\(S) 


12) 


W 




15) 


(91 




(101 


(12, 




113) 





J. H PACKAGES 


FH. FN PACKAGES 


1 1 A 


a 2Y 


1 nc 


1 1 nc 


2 IB 


9 2 A 


2 1A 


12 2Y 


3 nc 


i D 2 Si 


3 IB 


13 2A 


4 IC 


1 1 nc 


A nc 


14 2a 


5 ID 


12 2C 


5 nc 


IS nc 


6 1Y 


: 3 7 D 


6 IC 


16 nc 


7 GND 


VCL 


7 nc 


17 nc 






H ID 


IB 2C 




9 1Y 


19 20 




j-J 


20 V CC 



posilivo logic: Y ■ 



1 Pin numbers shown on login symbols are for J and N packages only, 
nc — no internal connection. 
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typical peHormmw 



logic iymbolt 



pin ■■■Ignrnants 



DUAL 4-INPUT 
POSITIVE-AMD 
GATES 



TYPE 


POWER 


DELAY 


'ALS.I1 


2.21 mW 


0.5 hi 


'ASH 


13 mW 


4.1 p* 


'Hai 


40 mW 


i.I.i 


'LS31 


4.25 '"" 


1 7 ni 



SN54ALS21 IJ.FHj 
SN54AS21 (J,FH) 
SN54H21 (Jl 
SN54LS21 (J.FHI 



SN74ALS21 <N,J=N! 
SN74AS21 (N.FMl 
SN74H21 (J,N) 
SN74LS21 !J,rJ r FN) 



IA- 
1B- 

1C- 
1D- 
2A- 
23 - 

ze- 
als- 



_!1L- 

141 


ft 


101 




5J 




IB) 


191 




(101 


112] 
113) 







J, N PACKAGES | 


FH. FN PACKAGES 


1 1/. 


B JY 


1 nc 


1 1 nc 


2 IB 


B 21 


1 1A 


11 JY 


3 


10 20 


:■ in 


13 !A 


4 1C 


Jl nc 


nc 


14 IB 


5 10 


■2 JC | 


5 nc 


: i <-z 


6 IV 


■, 3 2D 


'C 


\t JV 


7 GND 


14 V C C 


7 -r 


17 nc 






8 10 


IB : 




9 IV 


19 ID 




to G'.'O 


20 V CC 



positive logic: Y - ABCD 



22 



typical performance 



DUAL 4 -INPUT 
POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 



SN5422 (J.FHI 



TYPE 


POWER 


DELAY 


'22 


10 mW 


22 ns 


ALS22A 


1.2BmW 


16.5 ns 


•H22 


22 mW 


8 ns 


'LS22 


2 mW 


16 ns 


'S22 


17.5 mW 


5 ns 



logic symbol* 
1A 



pin assignments 



SN7422 (J,NI 



SN54ALS22A (J.FH} SM74ALS22A IN.FNI 

SN54H22 Ml SN74H22 (J,NI 

SN54LS22 (J.FHI SN74LS22 U.N.FN) 

SN54S22 (J.FH) SN74S22 U.N.FNI 



1B- 

1C- 
1D- 
2A- 
2B- 

2C- 

2D- 



(11 


& 

O 


vJ6] 


<2) 
(4| 




15) 


01 




(101 


(12| 




(131 





J, N PACKAGES 


FH, FN. PACKAGES 


1 1A 


B 2.Y 


1 nc 


1 1 nc 


2 IB 


9 2A 


2 1A 


12 2Y 


3 nc 


10 2B 


3 IB 


13 2A 


4 1C 


1 1 




3 4 2B 


5 ID 


12 ?C 


5 nc 


15 nc 


6 1Y 


1 3 ?L3 


6 1C 


1S nc 


7 GND 


14 V CC 




17 nc 






S ID 


18 2C 




S 1Y 


T9 2D 




10 GND 


20 Vcc 



positive Jogi«: Y ■ ABCD 



23 



typical performance 



logic symbol* 



pin assignments 



EXPANDABLE DUAL 
4-INPUT POSITIVE- 
NO R GATES WITH 
STROBE 

SN5423U.FH> 



TYPE 


POWER 


DELAY 


'23 


23 mW 


iO.5 ns 



SN7423 {J.NI 



2G- 

I 

2B- 
■*! 
2 D i 



14) 


CI >1 

1 
1 
1 

i- 


(?) 


(31 


151 


161 


11) 


(151 ^ 


(121 


GZ M 

2 

2 

2 

2 


(101 


(111 




1131 


(141 





J. N PACKAGES 


FH PACKAGE 


1 IX 


9 2Y 




11 nc 


2 1A 


10 2A 


? IX 


12 2Y 


3 IB 


1 1 21J 


3 *A 


T3 2A 


4 1G 


12 2G 


4 IB 


14 26 


5 1C 


13 2C 


5 lG 


15 2Q 


6 ID 


14 2D 


B nc 


16 nc 


7 1 Y 


16 lY 


7 1C 


17 2C 


8 GND 


10 V CC 


B ID 


IB 2D 






9 1Y 


19 IX 




10 GND 


20 V CC 



positive logic: 



1Y * 1G 1 1A+1B+1C+1D J+X 
2Y = 2G I2A+2B+2C+2DJ 
X = output of SN5460/SN7460 



* Pin niimbars shown on logic sY^bol* are for J and N package! only, 
nc — ao Fnwrnat connection. 
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logic symbol 7 



pm assignments 



SCHM1TT -TRIGGER 
POSITIVE-NAND 
GATES/INVERTERS 
WITH TOTEM POLE 
OUTPUTS 

lypical performance 



TYPE 


HYSTERESIS 


DELAY 


'LS2'i 


0.7 V 


19ns 



SN54LS24 (J.FHI 



SN74LS24 (J.N.FNl 



IB- 
2A- 
2B- 
3A- 
3B- 
4A- 
4B- 



(11 

(21 




141 | 




(El 




191 




1101 


(121 




(131 





J. N PACKAGES 


FH. fN PACKAGES 


1 1A 


8 3Y 




1 1 nc 


2 IB 


9 3A 


2 1A 


12 3Y 


3 1Y 


10 3B 


3 IB 


13 3A 


4 2A 


11 4Y 


4 1Y 


14 3S 


5 2B 


12 4A 


5 nc 


\S nc 


6 21 


!3 -IS 


6 2A 


IB 4Y 


7 GNG 


1* Y CC 


7 nc 


17 nc 






g 2B 


1 B .',A 




9 2T 


19 4B 




10 GKO 


20 V CC 



positive logic: Y = AB 



25 



typical parformoncu 



logic symbol* 



pin assignments 



DUAL <1-INPUT 


TYPE 


POWER 


DELAY 


1G 


POSITIVENOR 


•25 


23 mW 


10.5 ns 


1A 


GATES WITH 
STROBE 








1B 
1C 


SN5425 IJ.FH1 


SN7425 IJ.N) 




ID 

2G 



2A- 
2B- 
2C- 



131 


Gl -1 


{61 


(11 


1 

(21 


(4) 








till 






G2 >1 


19) 


("10. 


2 




(121 




(13) 






J. N PACKAGES 


FH PACKAGE 


1 1A 


B 3Y 


1 nc 


1 1 nc 


2 IB 


y : 


2 1A 


12 2Y 


3 1G 


ID 2B 


3 IB 


13 2A 


i 1C 


1 1 2G 


A 1G 


14 2B 


5 ID 


12 2C 


5 nc 


15 nc 


6 1Y 


13 20 


Li IC 


IB 2G 


7 GND 


14 V CC 


7 nc 


17 nc 






8 ID 


IB 2C 




9 1Y 


19 20 




10 GNU 





positive logic: 

Y = G (A+B+OD, 



26 



Ionic symbol"! 



pin assignments 



QUADRUPLE 2-INPUT HIGH -VOLTAGE 
INTERFACE POSITIVE-NAND GATES 
typical performance 



TYPE 


HIGH' 
LEVEL 
OUTPUT 
VOLTAGE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


I'OWEil 


DELAY 






16 mA 


10 mW 


13.5 ni 


'LS26 


1 5 V 


4 mA 


ir i V. 


16 n, 



SN5426 (J.FH) 
SN54LS2B fJ.FHJ 



SN7426 (J.NI 
SN74LS26 (J.N.FNl 



111 


O 






(21 




\ (6) 


Ml 




(5) 


X 


19) 




110) 


\ (ni 


(12J 




031 







J. N PACKAGES 


FH. FN PACKAGES 


1 1A 


B 3Y 




1 1 nc 


2 IB 


9 3A 


2 1A 


12 3Y 


3 lY 


10 3B 


3 IB 


13 3A 


4 2A 


1 1 4V 


4 1 V 


i J 38 


S 28 


12 4A 


5 nc 


1 5 nc 


6 2Y 


13 *B 


6 2A 


!6 AY 


7 GNO 


14 V CC 


7 nc 


1 7 nc 






B IB 


IS *A 




Z 2¥ 


19 AB 




10 GNO 


20 V CC 



positive logic; Y = AB 



T Pin numbers shown on logic jymbQU are for J and 1st packages only, 
nc — nn internal connoction. 
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27 



typical purformanco 



logic symbol 1 



pin lalgnmtnti 



TRIPLE 3-INPUT 

P08ITIVE-NOR 

GATES 



TYP£ 




□ ELAV 


'27 




BJtni 


At,52; 


7M r&i 


G M 


"AS2T 


13 3 mW 


3.5 n t 


'LS27 


4.5 tiW 


10 -i 



SNS427 (J,FH) 
SNB4ALS27 (J,FH) 
SN54AS27 IJ.FHI 
SN54LS27 IJ.FKl 



SN7427 (J,NI 
SM74ALS27 IN, FN) 
SN74AS27(N,FN) 
SN74LS27 IJ.N.FN) 



1A- 
1B- 

tc- 

2A- 
28- 
2C- 
3A- 
33- 
3C- 



til 




I2I 


113) 


111 






w 

»> 






110) 


1111 





^«l_ 



J. N PACKAGES 


FH, FH PACKAGES 


1 1A 


8 3Y 


1 nc 


T1 r-.t 


2 IB 


9 3A 


2 IA 


12 3T 


3 JA 


10 !.: 


3 :fj 


13 3A 


4 JO 


11 3C 


1 2A 


14 3B 


6 2C 


■ : i v 


!■ nc 


16 nc 


a ay 


13 1C 


8 29 


16 3C 


7 GND 


14 V W 


7 Be 


17 BC 






a 2C 


19 IT 




8 2Y 


19 1C | 




ID GND 


20 V; C j 



positive logic: V-A+B+C 



28 



logic symbol T 



pin assignments 



QUADRUPLE 2-INFUT 
P05.TIVE-IMOR BUFFERS 
performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


POWER 
(TVPI 


DELAY 
ITYP) 


28 


43 mA 


^2.4 mA 


28 mW 


7 ns 


SN54ALS' 


12mA 


-1 mA 


4.06 mlV 


i .i-. 


SN74ALS 1 


21 mA 


-2.6 mA 


■1 06 mW 


4 ni 


SN54LS' 


12 mA 


-1.2 mA 


5.5 mW 


! : m 




24 m A 


-1 .2 mA 


5.5 mW 


12 ns 



1A 121 




S w 


19 £31 


(4) 


2 A » 






110) 
\ (131 


3B [9) 








46 M 







J. N PACKAGES 


FH. FN PACKAGES 


1 IV 


a 3 a 


1 nr. 


1 1 nc 


2 IA 


9 3B 


2 IV 


12 3A 


3 IB 


10 3¥ 


3 IA 


13 38 


■! : : \ 


1 1 4A 


4 10 


14 3V 


S" 2A 


12 4B 


5 nc 


IS nz 


6 23 


1 3 4Y 


6 2¥ 


IB 


7 GND 


14 V CC 


7 (K 


17 nc 






B 2A 


IB 4E3 




9 2B J 19 4Y 




10 GND [ 20 V CC 



positive logic: Y - AtB 



SN542B IJ.FH] SN7428 U.N] 

5N54ALS28A IJ.FH) SN74ALS28A (N.FNI 
SN54LS28(J,FHI SN74LS28 f J.N.FNI 



30 



tYpical performance 



8- INPUT 
POSITIVE-NAND 

GATE 



logic symbol 7 
ID 



pin assignments 



SN5430 IJ.FHI 
SN54ALS30 (J.FH) 
SN54AS30 (J.FH) 
SN54H30 |J) 
SN54L30 (J) 
SN54LS30 U.FH1 
SN54S30 (J.FHI 



SN7430 (J,NI 
SN74ALS30(N,FN) 
SN74AS30 (N.FNI 
SN74H30IJ.N) 

SN74LS30 IJ.N.FN) 
SN74S30 IJ.N.FN) 




J. N PACKAGES 


FH. FN PACKAGES 


1 A 


8 V 


1 nc 


11 nc. 


2 B 


9 re 


2 A 


12 V 


3 C 


10 nc 


3 9 


13 nc 


4 D 


1 1 G 


-■■ C 


14 nc 


S E 


12 H 


5 nc 


~_ 7\ 


B f 


13 nc 


6 D 


16 G 


7 GND 


v cc 


7 nc 


T7 ac 






B E 


i a h 




9 F 


19 nc 




10 C-.D 


20 V C c 



' Pjn numbor) shown on .oijic symbols afe for J and N packflffW only, 
nc — no Internal connection. 
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31 



logic $ymbo|t 



pin assignments 



DELAY ELEMENTS 

fdstay etemonts for genaratirtg 

delay lines! 

• Buffers 3 and 4 offer 3-fcld increase in 
IqL <12 mA/24 mA| 

• Total power dissipation 38 mW 
typical performance 



DELAY ELEMENT 


LOGIC 


DELAY 


Gates 1 and 6 


inverting 


27.5 ns 


Gales. 2 and 5 


Nomnverting 


46-5 ns 


Buffers 3 and 4 


2-lnput 
NAND 


6 ns 



23ni 32m 



45m Hm 



Cm 6 ns 
I 1 



6 m & nj 



4& ni 43 m 



23 nt 32 n 



J, N PACKAGES 


FH. FN PACKAGES 


1 1A 


9 4Y 


1 nc 


1 1 nc 


2 l¥ 


10 4A 


2 1A 


12 *Y 


3 2A 


1 1 4B 


3 IY 


13 4A 


4 av 


12 SY 


4 2A 


14 4B 


5 3A 


13 5 A 


5 2Y 


It? BY 


Q j S 


U 6 V 


6 nc 


IS nc 


7 3¥ 


IB EA 


7 3A 


1 7 5A 






6 3FJ 


IB 6Y 






9 3Y 


19 6A 




10 GND 


20 VCC 



SN54LS31 U.FHl 



SN74LS31 IJ.N.FNI 



32 



typical performance 



logic symbol* 



pin assignments 



QUADRUPLE 
2-INPUT 
POSIT IV E-OR 
GATE 



TYPE 


POWER 


DELAY 


"32 


24 mW 


12ns 


'ALS32 


2,81 mW 


5 5 ns 


'AS32 


14.5 mW 




■LS32 


5 mW 


12 ns 


'S32 


35 mW 


4 ns 



SN5432 IJ.FHI 
SN54ALS32 |J,FH) 
SN54AS32 IJ.FHJ 
SN54LS32 U.FH) 
SN54S32 IJ.FHI 



SN7432 (J.NI 
SN74ALS32 IN, FN) 
SN74AS32 (N.FNI 
SN74LS32 (J.N.FN) 
SN74S32 IJ.N.FNI 



3B- 
4A- 



(1) 


>1 


(3) 


12) 


(61 


_ 14) 
15) 




IB) 


(9) 




(10) 


111) 


112) 




113) 







J. H PACKAGES 


FH. FN PACKAQES 


1 1 A 


8 3Y 


1 nc 


1 1 nc 


2 19 


9 3A 


2 1A 


12 3Y 


3 1Y 


10 36 


3 IB 


13 3A 


4 ZA 


1 ! 4Y 


4 TY 


14 3B 


f> 28 


1 : -; a 


& nC 


IS nc 


6 2Y 


13 46 


8 2A 


■ 6 V 


7 GtVO 


14 V CC 


7 nc 


1 7 nc 






8 26 


IS 4A 




9 2Y 


]& 4B 




TO GND 


20 V CC 



position logic: Y ■ A+B 



33 



logic symbol* 



QUADRUPLE 2 INPUT 
POSITIVE'NOR BUFFERS 
WITH OPEN-COLLECTOR 
OUTPUTS 
performance 



IE 
2A- 





HIGH- 


LOW- 






TYPE 


LEVEL 


LEVEL 


POWER 


DELAY 


OUTPUT 


OUTPUT 


ITYP) 


ITYPI 




VOLTAGE 


CURRENT 






: 33 


5.5 V 


48 mfl 


28 mW 


1 t ns 


SN54ALS' 


5.5 V 


1 2 mA 


4.06 mW 


14,5 ns 


SN74ALS' 


5.5 V 


24 mA 


4.06 mW 


14.5 ns 


SN54LS' 


5.5 V 


12 mA 


5.45 mW 


19 ns 


SN74LS' 


5.S V 


24 mA 


5.4S mW 


19 ns 



4A - 
4B - 



1!) 


Sl|> 


N <" 


13) 


\ 141 


IS) 




16) 
IB i 


\ (101 




191 


\ ri3i 


111) 




112) 







positive Iodic: Y ■ A+B 



SN6433 (J.FH] 
SN54ALS33A IJ.FHI 
SN54LS33 (J.FHl 



SN7433 (J,N) 
SN74ALS33A IN, FN) 
SW74LS33 (J.N.FN) 



J. N PACKAGES 


1 IY 


8 3A 


2 1A 


3 3B 


3 IB 


10 3Y 


4 2Y 


1 1 4A 


& 2A 


1 2 <tB 


6 2ti 


13 4Y 


7 GND 


14 V CC 




FH. FN PACKAGES 




■ l 


3 1 Y 


12 3A 


3 1 A 


13 3B 


4 IB 


14 3y 




15 nc 


6 2Y 


16 4A 


7 ftc 


17 nt 


a 2a 


IB 4B 


9 2B 


19 4Y 


10 GND. 


20 VcC 



pin assignments 



nc — no internal connection. 

I Pin numbers shown on logic symbols are for J and JM packotjoH only. 
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HEX NONINVERTERS 
• Non-(nvtfrtlng oulputi 
typical naMormancB 



logic symbol t 



pin Auignmonti 



TYPE 


POWER 


DELAY 


"ALS34 


1.9 mW 


8 ns 


■AS34 


12 mW 


3.3 ns 



5N54AL534 (J,FH) SN74ALS34 (N.FNI 
SN54AS34 [J.FHl SN74AS34 (N.FIv) 



1A ■ 
2A ■ 
3A- 
4A ' 
5A • 
6A ■ 



II] 


1 


g] 


13) 


(41 




IS) 


IS) 




191 


18) 




111] 


1101 




1131 


1121 









■ 1Y 

■ JY 

■ 3Y 
■4Y 
• SY 
. 6Y 



J.NPACKAU8S 




rn.ru PACKAGES 


1 IA 


8 <Y 




1 nc 


1 ! nc 


2 IV 


9 


4A 




I )A 


13 4Y 


.1 i s 


10 


av 




3 1Y 


13 4A 


2V 


11 


DA 




i 2A 


l< SY 


6 3A 


11 


SY 




1! nc 


It "C 


8 JY 


1} 


6 A 




6 2Y 


IS SA 


1 GND 


i-l 






7 nc 


17 nc 










8 3A 


18 BY | 










a 3v 


19 6A 










10 GN D 


30 V C(; 



positive logic Y = A 



35 



logic symbol t 



pin assignments 



HEX NON INVERTERS WITH OPEN- 
COLLECTOR OUTPUTS 

• Non-inverting outputs. 

typical performance 



TYPE 


POWER 


DELAY 


'ALS3S 


1.9mW 


2.5 ns 



SN54ALS35 (J,FHI SN74ALS35 IN.FN) 6A - 



111 


1 Q 


12) 


13) 


14) 






16) 




(91 


(81 




[111 


1101 




1131 


112. 









■2Y 
-3Y 



J.W PACKAGES 


PH. FN PACKAGES 


1 1A 


8 4V 


1 nc 


11 ftC i 


2 IY 


9 4A 


2 1A 


12 4Y 


3 2A 


10 5V 


3 IV 


!2 -A 


4 2Y 


11 5A 




14 5Y 


5 3A 


I 2 Li V 




15 nc 


C 3Y 


13 6A 


s 2r 


16 5A 


7 GND 


14 V CC 


* nc 


11 nc 




8 3A 


tS 6V 






3 V 


19 6A 




10 GND 


20 V CC 



positive logic Y = A 



i 1 

1 Pin numbers shown on logic lymbots are for J and N peck a fl St only, 
nc — no Internal connection. 
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logic symbol* 



pin assignments 



QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
performance 



TYPE 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


POWER 

ITVPI 


DELAY 
ITVPI 


37 


4,8 mA 


■ 1 2 rnA 


27 mW 


1.0,6 ns 


SN54AI »• 


1 2 mA 


1 mA 


3.04 mW 


■1 n:- 


SN74ALS' 


24 mA 


- 2 6 mA 


3.04 mW 


4 ns 


SN54LS' 


12 mA 


-1.2 mA 


4.3 mW 


1 2 ns 


SN74LS' 


24 mA 


-1.7 mA 


4.3 mW 


1 2 ns 


S37 


fiO rr>- 


- 3 mA 


41 mW 


4 ns 



Ml 






^ . 




\ iei 


!4> 




(5| 


\ [81 


191 




1101 


^111! 


112) 




1131 







J r N PACKAGES 


FH, FN PACKAGES 


l 1A 


S 3-V 


1 nc 


\ 1 nc 


2 IB 


9 3A 


2 ! ■'■ 


12 3 V 


3 IY 


10 3B 


3 IB 


13 3A 


4 2 A 


1 1 4V 




14 3H 


£ 2B 


12 4A 


5 nc 


IS nc 


6 2V 


13 4B 


6 2A 


ie 4Y 


7 GND 


14 V CC 


7 fie 


1 7 nc 






S 2B 


IB 4 A 




9 ZV 


19 4B 




10 GND 





positive logic: Y = AB 



SN5437 U.FH) 
SN54AL.S37A (J,FH) 
SNS4LS37 IJ.FHI 
SN54S37 IJ.FH) 



SN7437 (J,N| 
5N74ALS37A (N.FNI 
SN74LS37 IJ.N.FNI 
SN74S37 (J.N.FNI 



38 



logic symbol* 



pill assignments 



QUADRUPLE 2-INPUT P0SITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 
performance 



TYPE ' 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


POWtR 
(TYPI 


DELAY 
tTYPI 


:-s 


5 5V 


48 mA 


24.4 mW 


12.5 ns 


SM54ALS' 


6.5 V 


12 mA 


3,04 mW 


1 4 . 5 ns 


SN74AI S 


5,5 V | 24 mA 


3.04 mW 


14.5 ns 


SN54ALS 


5 5V 


1 2 mA 


4.3 i„W 


13 ns 


SN74ALS 


B.6 V 


\> \ mA 


4.3 mW 


1 9 ns 


S38 


5 5V 


50 


41 mW 


6.5 ns 



III 


J. [' 

ft 


X<3' 


(2) 


N. 161 


141 




ISI 


\ 181 


19) 




1101 
ItZ) 






[131 





J. N PACKAGES 


FH. FN PACKAGES 


1 1A 


8 3Y 


1 nc 


1 1 nc 


2 IB 


9 34 


2 U 


1 2 3Y 


3 1Y 


10 30 


3 IB 


13 3A 


4 2A 


1 1 4Y 


4 1Y 


14 3B 


5 2B 


12 4A 


n, 


1 <j it 


a 2Y 


1 :1 -'■ SI 


6 2 A 


18 4Y 


7 GND 




7 


17 nc 






8 28 


IB 4A 




9 2Y 


19 4B 




10 GND 


20 V CC 



positive logic: Y - AB 



SNB438 U.FHI 
SN54ALS33.A U.FHI 
SN54LS3S (J.FHI 
SIV54S3B (J.FH) 



SN743S IJ.NI 
SN74ALS38A (N.FNI 
SN74LS38 (J.N.FN) 
SN74S38 (J.N.FNI 



39 



logic symbol T 



pin assignments 



QUADRUPLE 2-INPUT P0SITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 
performance 



TYPE 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


POWER 
ITYPI 


DELAY 
ITYPI 


SN5433 


5.5 V 


GO mA 


24.4 mW 


12 5 ns 


SN7439 


5 5 V 


80 mA 




i :> i 



2A- 
26- 



<2J 




*N "I" 




(31 


X 141 


IS! 




161 


\ 1101 

^ M J. ■ 


!8) 




III 


11 II 




Mil 





J. N PACKAGES 


FH PACKAGE 


1 1Y 


8 3A 


1 ne 


1 1 nc 


2 1A 


9 3B 


2 1Y 


12 3A 


3 IS 


10 3Y 


3 1 A 


:: : 


4 IV 


l ■ z,\ 


4 IB 


14 




12 4B 


5 nc | 16 nc 


6 2a 


13 4Y 


6 2Y , lG 4A 


7 GND 


14 V CC 


7 nc 


1 7 r>c 




8 2A 


1H 4B 






S 28 


19 4Y 




10 GND 


20 V CC 



SN5439 U.FH) SN7439 (J,N) 



positive logic: Y ■ AB 



nc — no internal connection. 

tPin numbers shown On logtc svmhuls are for J and N packages only. 
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logic symbol* 



pin assignments 



DUAL 4-KMPUT POSfTIVE NAftID BUFFERS 
performance' 



TYPE 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


POWER 
ITYPI 


DELAY 
(TYP! 


■40 


48 mA 


- 1 .2 mA 


2fl mW 


10.5 ns 


SN54A1.S' 


12 mA 


- 1 mA 


3.04 mW 


4 ns 


5N74AL5" 


24 mA 


-2.6 mA 


3.04 mW 


4 ns 


■H40 


60 mA 


- 1 .5 mA 


44 m'.'V 


7 5 ns 


SPJ64LS' 


12 mA 


- 1 .2 mA 


4 3 mW 


12 ns 


SN74LS' 


24 mA 


-1.2 mA 


4 3 in',".' 


12 ns 


S40 


60 mA 


-3 mA 


44 mW 


4 ns 



IS 
1C- 
1D- 
2A- 
28- 
2C- 
2D- 



(I) 






12) 


(41 




(51 


(91 




(101 


(12) 




[13) 





J, N PACKAGES 


FH. FN PACKAGES 


1 1A 


2V 


1 nc 


1 1 RC 


2 19 


3 2A 


2 1 A 


13 2V 


3 re 


10 2B 


3 IB 


1 3 


4 1C 


tl "C 


■i nz 


1 .'. . f: 


5 ID 


•r; :<:. 


5 oc 


15 TK 


6 1Y 


13 ZD 


6 1C 


- e -.- 


7 GND 




: 






a id 


2C 






9 IV 


19 




10 GND 


20 V C C 



positive logic; Y = ABC0 



SN5440 (J.FHI 
SN54ALS40A |J,FH) 
SNB4H40 IJI 
SN54LS40 (J.FHl 
SN54S40 IJ.FH) 



SN7440 (J,N) 
SN74ALS40A IN, FN] 
SN74H40 (J.NI 
SN74LS40 (J.N.FNI 
SN74S40 IJ.N.FN) 



42 

4-HNETO 10-LINE 
DECODERS 
(BCD to decimal) 



SN5442A (J.FHI 
SNS4L42 (Jl 
SN54LS42 [J.FHI 



tYPical performance 



logic symbol* 



pin assignments 



TYPE 


SELECT 
TIME 


POWER 


■42A 


17 ns 


140 mW 


•L42 


34 ns 


70 mW 


'LS42 


17 ns 


35 mW 



SN7442A (J,NI 
SN74LS42 IJ.N.FNJ 



73^ 


12) 




131 




141 




(51 




16) 




17) 




19) 




1 1 0) 




111) 



J. N PACKAGES 


FH. FN PACKAGES 


1 


9 7 




1 1 nc 


2 1 


10 S 


7 


1 I 7 


3 2 


11 3 


3 1 


13 B 


4 3 


12 D 


4 2 


14 :7 


5 4 


13 C 


3 


15 7 


6 5 


m e 


6 re 


1 6 nc 


) 6 


15 A 


7 4 


17 C 


8 GND 


16 V C C 


8 5 


IB B 






9 6 


19 A 




10 GNQ 


7 7 



■ Pin numbers shown on Jogic jvrnbol* are for J and N package* only, 
1c — no internul connacilon. 
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4-LINE TO 10-LINE 
DECODERS [EXCESS 
3 TO DECIMAL] 



SN5443A (J,f H| 
SN54L43 (J) 



typical performance 



logic symbol* 



pin assignments 



TYPE 


SELECT 
TIME 


POWER 


'43A 


17 ns 


140 mW 


'L43 


34 ns 


70 mW 



SN7443A (J,NI 





X/Y 






IEX3/DEC1 








3 






4 






i 


1 




6 


2 










7 


4 










3 


8 










■J 






10 






11 






12 



m_ 





(2) 




13) 




{41 




(51 




(61 




(7> 




(91 




(101 



J. H PACKAGES 


FH PACKAGE 


1 


9 7 


1 nc 


11 nc 


2 1 


10 B 


2 


12 7 


2 2 


1 1 9 


3 1 


13 8 


4 3 


12 D 


d 2 


14 9 


5 4 


i ."i C 


s 3 


15 


6 5 


Id B 


6 nc 


T6 nt 


7 6 


15 A 


T 4 


1 1 C 


8 GND 


Ifl v cc 


8 5 


13 B 






9 6 


19 A 




ID GNO 


20 Vcc 



44 



typical performance 



Iri'iu: symbol* 



pin assignments 



4-LINE TO 10-LINE 
DECODERS (EXCESS 
3-GRAY TO DECIMAL) 



SN5444A IJ.FHI 
SN54L44 U) 



TYPE 


SELECT 
TIME 


POWER 


■44A 


17 ns 


140 mW 


■L44 


34 ns 


70 mW 



SN7444A (J,NI 



X/Y 




Iex3gpay;dec] 




1 




6 




7 


1 


5 


2 






4 


4 






12 


a 


13 




15 




14 




ill 



J. N PACKAGES 


FH PACKAGE 


1 


8 7 


1 nc 


1 1 nc 


2 1 


10 B 


2 D 


12 7 


3 2 


1 1 3 


3 : 


13 8 


4 .1 


1 2 D 


Hi 2 


14 9 


5 4 


i :i c 




15 D 


5 


14 B 


& nc 


1 6 r .. 


7 B 


1 1 A 


■ 


1 7 C 


8 GND 


16 v cc 


B S 


i s a 






9 & 


1 2 A 




10 GISTO 





Jill. 



45 



typical performance 



logic symbol? 



pin assignments 



BCD-TO-DECIMAL 




OFF-STATE 




DECODER/DRIVER 


TYPE 


OUTPUT 


POWER 






VOLTAGE 






■■15 


30 V 


21SmW 



SN544S (J.FH) 



SN7445 IJ,N] 



1 15] 


BCD/DEC 
> 00 
1 

20 

1 30 
5 40 
4 5 

8 6 
70 

-5-EM e0 
9 

>BZn- 




121 


^ 131 


141 


(141 


^ 151 


1131 


16] 


1121 


- I'l 




19) 


^ 1101 


(111 





J, N PACKAGES 


FH PACKAGE 


1 


3 ' 


1 nc 


1 1 nc 


2 1 


io a 


.' 


1 2 1 


3 2 


i q 


3 > 


13 8 


4 3 


12 D 


1 2 


14 9 


5 4 


13 C 


5 3 


15 


6 5 


14 a 


6 nc 


16 nc 


7 h 


15 A 


7 J 


17 C 


H GNE5 


18 V CC 


II 5 


IB B 






'i r, 


19 A 




10 GND 


20 Vcc 



1 numbars ibown an logic ayrnbats are for J and N packages only, 
nc — no internal connection. 



Texas 
Instruments 

POST OFFICE BOX 225012 * DALLAS TEXAS 75265 



PRODUCT GUIDE 



46,47 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 
(46 - 3D V OUTPUTS 
47 - 15 V OUTPUTS) 
typical performance 



logic symbol^ 



(41 

BI/RBO -O 



pin assignmonts 



TYPE 


OFF-STATE 
OUTPUT 
VOLTAGE 


POWER 


'46A 


30 V 


3?0 mW 


'L46 


30 V 


13.1 mW 


•47A 


15 V 


320 mW 


'L47 


15 V 


133 mW 


'LS47 


15 V 


35 mW 



BIN/7-SEG > 
ITU 



a 20.Z1 Q 

b 10,21 Q 

e 20,21^ ^ 

d 20,21 Q 

e 20,21 £■ ^ 

f 20,21 O 

9 20,21^ 



(121 



J, N PACKAGES 


FH r FN PACKAGES 


1 e 


9 * 


1 nc 


. 1 oc 


2 C 


10 a 


2 e 


■j e _ 


3 LT 


1 1 c 


3 C 


13 d 


4 Bimoo 


12 b 


4 CT 


1 4 c 


5 PQI 


13 a 




i £ ;■ 


6 D 


14 h 


6 r Z 


1(3 


7 A 


15 1 


7 RBI 


17 a 


& CP.D 




a d 


18 o 






9 A 


19 ( 




10 GND 


20 Vcc 



SN5446A 1J.FHI 
SN54L46 (J) 
SN5447A {J,FH) 
5N54L47 IJI 
SN54LS47IJ.FH) 



SN7446A (J,W| 
SN7447A (J.NI 
SN74LS47 U.N.FNI 



48 

BCD-TO-SE V EN-SEGMENT 
DECODERS/DRIVERS 
typical performance 



(ogle symbol t 



(41 



pin assignments 



TYPE 


OFF-STATE 
OUTPUT 
VOLTAGE 


POWER 


'4B 


5.5 V 


2GS mW 


'LS48 


5.5 V 


125 mW 



SN5448 (J.FHI 
SN54LS48 IJ.FH) 



SN7448 IJ.N) 
SN74LS48 (J.rj.FN! 



iJSL 



1N/7-SE 
ITlI 



V20 
1 
2 
4 



a 20,21 & 

b 20,21 £ 

c 20,21 

d 20,21 £ 

» 20.21 Q 

I 20,21 

g 20,21^ 



(131 



02 



(lit 



J. N PACKAGES 


FH. FN PACKAGES 


1 & 


9 e 


1 rtc 


VI TK 


Z C 


10 (J 


2 B 


12 e 


3 LT 


1 1 c 


3 C 


■ "i d 


4 H./HUO 


12 □ 


4 rr 


14 c 


5 phi 


13 a 




15 b 


G D 


14 a 


6 nC 


16 nt 


7 A 


15 1 


7 PBI 


1 7 a 


S GND 


16 V CC 


& D 


18 s 






9 A 


19 * 




10 GH0 


20 V C C 



49 

BCD TO SEVEN SEGMENT 

DECODERS/DRIVERS 

(OPEN-COLLECTOR 

OUTPUTS! 
typical performance 



logic symbol* 



pin assignments 





OFF-STATE 




D - 


TYPE 


OUTPUT 
VOLTAGE 


POWER 


C- 


■49 


5.5 V 


165 mW 


□ - 


■LS49 


5.5 V 


40 mW 



13) 


l-» 


020 


BIN/7 SEG 
ITlI 












(51 






.i 2UV 
b 20"0 
c20fi 
d20< 
e 20 
f 20*O 

gzHO 


mi 






1 


1101 


11) 




2 


(91 








_12L 




i 


16) 






113) 


(41 




B 


(121 







J, N PACKAGES 


FH, FN PACKAGES 


1 B 


8 d 


1 nc 


11 nc 


2 C 


9 c 


2 B 


12 4 


3 n 


10 b 


3 C 


13 c 


4 D 


1 1 i 


4 37 


14 b 


6 A 


'2 g 


6 nc 


16 nc 


6 t 


13 1 


e d 


16 A 


7 GND 


14 V C C 


7 nc 


17 nc 








IB J 




9 e 


19 I 




P0 GND 


20 V CC 



SN5449 fJ.FHJ 
SN54LS49 (J,FH) 



SN7449 (J.N} 
SN74LS49 tJ,N,FN) 



■ Pin numbors shown on logic symbols 

ara for J and N package? only, 
ne — no Inuriul connaction. 



FONT TABLE T1 



- FOR 47, '40, '49 



n 



UfZ'L 

=I!=I 



10 11 12 13 14 15 



3-18 



Texas 
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PRODUCT GUIDE 



50 

DUAL 2-WJDE 2-INPUT 
AND-QR -INVERT GATES 
[ONE GATE EXPANDABLE) 



typical performance 



TYPE 


POWER 


DELAY 


■50 


14 mW 


10.5 ns 


'H50 


73 mW 


6.5 ni 



logic symbol 
. HI 



pin assignments 



SN5450 IJ.FHI 
SNS4HB0 (Jl 



SN7450 (J.NI 
SN74H5Q (J,N) 



2C- 
2D- 



(5) 



* 


>1 


& 






E 




& 


>1 






* 



1.51 



^ (6) 



J, N PACKAGES 


FH PACKAGE 


1 1 A 


S IV 


1 nc 


1 1 nc 


2 2A 


S 1C 


2 1 A 


12 1 Y 


3 2B 


10 ID 


3 ZA 


13 1C 


A 2C 


11 IX 


4 2B 


!4 ID 


5 2D 


12 lK 


E nc 


15 nc 


fl 2Y 


13 IB 


6 2C 


10 IX 


7 GND 


M Vcc 


7 nc 


i 1 tit 






ti 2D 


18 1? 




9 7Y 


19 IB 


ID GNO 


20 Vcc 



Positive logic: Y = AB+CD+X 
'50: X - output of SNS46Q7SN7460 
•BS0: X = output of SN54H60/SN74H60 
orSN54H62/SN74H62 



51 



typical parfurmancA 



AND -OR 
INVERT GATES 


TYPE 


POWER 


DELAY 


'51 


14 mW 


10.5 ns 


•H51 


29 mW 


65 ns 


•L51 


1.5 mW 


43 ns 


'LS51 


2.75 mW 


12.5 ns 


■S51 


28 mW 


3.S ns 


SN5451 U.FHI 




SN7151 (J,N( 


SN54H51 (J) 




SN74H51 (J,N) 


SN54L51 (J) 








SN54LS51 IJ.FHI 




SN74LS51{J,N,FN] 


SN54S51 (J.FH) 




SN74S51 {J.N.FN) 



logicsymbol, "SI, 'HS1, 'SSI* 
11) 



pin assignments, '51, 'H51, 'S51 



IZl 



IB) 



& 


>1 




& 






Si 


>1 




& 







J. hi PACKAGES 


FH, FN PACKAGES 


1 1A 


8 1Y 


1 


1 I nc 


2 2.A 


9 1C 


2 1A 


12 1 Y 




10 ID 


3 2A 


13 1C 


A 2C 


1 I nu 


A 2B 


14 ID 


5 2D 


12 nu 


G nc 


15 nc 


B 2Y 


13 18 


6 2C 


lt> nu 


7 G\D 


14 V CC 


7 rtc 


17 tx 






B 2D 


IB nu 




9 2Y 


19 IB 




1 GND 


20 V CC 



positive logic: Y - AB+CD 
logicsymbol, "L51, 'LS51* 



pin assignments, 'L5 1 , * LS5 1 



18- 
1C- 
1D- 
1E- 
1F- 
2A- 
2B- 
2C- 



11] 


Se 


1 


< (81 


1121 


1131 


191 


\ (61 


& 




1101 


(111 


(21 


& 


>1 


(3) 


14) 




& 


15) 




positive logic; 



1Y = (ia-ib-ic)+(id-ieTf1 

2V - {2A-2BJ + I2C ; 2D1 



T Pin numbers shown on logic symbols ata for J and packages only. 

nc — no Internal connection. 

nu — make no external connection. 



J. t, PACKAGES 


FH FN PACKAGES 


1 1A 


B " Y 


1 nc 


11 nc 


2 2A 


9 1 D 


2 }A 


12 IV 


3 2B 


,0 IE 


3 2A 


1 3 i (J 


4 2C 


i i if 


4 26 


■ IE 


5 2D 


12 IB 


5 nc 


1 5 n< 


6 2¥ 


1 3 |C 


6 2C 


IB IF 


7 GND 


11 v cc 


7 nc 


17 nc 






8 2D 


IB IB 




9 2Y 


19 IC 




10 GND 


•- v cc 
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PRODUCT GUIDE 



52 



typical performance 



EXPANDABLE 4-WIDE 
ANO-OR GATES 

SN54H52 (J.FHI 



TYPE 


POWER 


DELAY 


'H52 


88 mW 


9.9 ns 



logic symbol* 



pin assignments 



SN74HS2 U.NI 



Hi 



J. IV PACKAGES 


FH PACKAGE 


1 A 


B Y 


1 nc 


11 nc 


2 B 


9 X 


2 A 


12 Y 


3 C 


IP F 


3 B 


1 3 X 


4 D 


11 G 


4 C 


14 F 


5 E 


12 H 


5 nc 


1 5 nc 


o ' ■ 


13 1 


6 D 


18 G 


7 GNO 


14 V C C 


7 nc 


17 f>C 




B E 


id H 






9 nc 


19 1 




10 GND 


20 V CC 



positive logic: Y = AB+COE+FG+HI+X 

X = output of SN54H61/SN74H61 



53 

EXPANDABLE 4-WIDE 
AND-OR-INVERT GATES 



typical performance 



logic symbol, *53t 



pin assignments, *53 



TYPE 


POVJEFi 


DELAY 


'53 


23 mW 


10.5 ns 


•H53 


41 mW 


6.6 ns 



SN5453 (J.FHI 
SN54H53 (Jl 



SN7453 U.NI 
SN74H53 (J,NI 



(11 


& 




(131 






171 

(31 


a 




1*1 






& 




151 






191 






& 




lig| 






nil 

(121 r. 






> 







Ml' 



J. N PACKAGES 


PACKAGE 


1 A 


¥ 


1 nc 


1 I nc 


2 C 


9 G 


Z A 


12 Y 


3 D 


10 H 


3 C 


13 G 


4 E 


1 < X 


A Z 


14 H 


5 F 


12 ST 


S nc 


15 r _ 


B nc 


13 B 


6 E 


1© X 


7 CUD 


14 V C C 


7 nc 


17 nc | 






B F 


IB X 




9 nc 


19 e 




10 GND 


20 V CC 



positive logic: Y - AB+CD+EF+GH+X 

X = output of SN5460/SN7460 

logic symbol, 
111 



pin assignments, 'H53 



[3] 



1131 



4 



J, N PACKAGES 



positive logic: Y - AB+CD+EFG+HI+X 

X - output of SN54H60/SN74H60 
or SN54HBZ/SN74HG2 



* Pin number* shown on logic lymbali are for J and N packages Ofily. 
nc — no internal connection. 



20 



Texas 
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PRODUCT GUIDE 



typical porformance 



4-VJ1DE AND-OR- 


TYPE 


POWER 


DELAY 




INVERT GATES 


'54 


23 mW 


10.5 ns 


A- 


•H54 


4! mW 


6.6 ns 


E 




■LS4 


1,5 mW 


43 ns 


C 




■LS54 


4.5 mW 


12.5 ns 


□ 


SN5454 IJ,FH) 


SN7454 IJ.NI 


E 



SN54H54 IJI 
SM54U54 IJ) 
SN54LS54 (J.FH) 



SN74H54 (J,NI 
SN74LS54 (J.N.FN) 



logic symbol, '54^ 
111 



1131 



12) 



14) 



(101 





>1 


& 


& 




& 



(SI 



poiilive logic: Y ■ AB+CD+EF+GH 
logic symbol, 'H54T 



111 


a 


?1 


(131 




(21 


& 


■ « 


141 


& 


' ir,] 




(Gl 


Wl 


!. 


(101 



IB) 



positive logic: Y = AB+CO+EFG+H1 
logic symbol, 'L54, 'LS54 t 
. 111 



(31 



Si 


>1 




& 




\ 16) 


& 






?, 







positive logic: V = AE+CDE+FGH+IJ 



pin assignments, '54 



J, H PACKAGES 


FH PACKAGE 


1 A 


8 V 


1 nc 


11 nc 


2 C 


3 G 


2 A 


\2 Y 


3 D 


10 M 


3 C 


13 


4 E 


1 1 nu 


4 D 


\4 H 


5 F 


12 nu 


$ nc 


15 ne 


B nc 


13 6 


6 E 


is nu 


7 GNO 


1* v cc 


7 nc 


17 nc 






B F 


\8 nu 




9 nc 


19 B 




10 G'.D 


10 vcc 



pin assignments, 'H54 



J, H PACKAGES 


] A 


8 V 


2 C 


9 H 


3 D 


10 t 


4 E 


1 1 mi 


5 r 


12 nu 


B G 


13 8 


7 GND 


14 v C c 



pin assign merits, 'L54, 'LS54 



J, H PACKAGES 


FH. FN PACKAGES 


1 A 


B nc 


1 nc 


1 1 nc 


! D 


9 F 


2 A 


12 nc 


3 C 


10 G 


i a 


13 F 


4 D 


1 1 H 


4 C 


!i G 


S E 


12 1 


5 nc 


1 5 nc 


6 V 


13 J 


a d 


10 H 


7 GMD 


14 Vcc 


7 nc 


17 nc 






a e 


1B I 




9 V 


19 J 




10 GNO 


20 V CC 



f Pin numbers shown an logic symbols are *or J and N package! only. 

nc — no internal connection, 

nu — make no external connection. 
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55 

2-WIDE 4-INPUT 
AND-QR-IWVERT GATES 



typical performance 



logic symbol, 'HSB* 



TYPE 


POWER 


DELAY 


'H55 


30 m\N 


e.a ns 


'LS5 


1.5 mW 


43 ns 


'LS55 


2.75 mW 


12.5 ns 



pin assignments. 'HS5 



SN54H55U) 
SN54L55 (J) 
SN54LS55(J,FH] 



SN74H55 (J,N| 
SN74LSE5 U.N.FN) 



X " Output o1 SN54HW/5N74H60 
'■' SN54H62/SN7aH62 



56 

50-T0-1 

FREQUENCY DIVIDER 
typical performance 



SN54LS55 UG] SN74LS56 OG,P| 



(1) 






-_H 


& 




m 

Bi 






131 






(41 


(101 


& 


111) 


(121 


113) 


151 






1* 







J. N PACKAGES 


1 A 


B V 


3 1) 


t jr 


3 C 


10 £ 


4 □ 

5 X 


1 1 F 


12 G 


6 nc 


M 


7 QUO 


14 v cc 



positive losic: Y ■ ABCD+EFGH+X 
logic symbol, 'L55, 'LESS* 
. ID 



pin assignments, 'L55, J LS55 



(21 





>1 


& 





J. N PACKAGES 


FH. FN PACKAGCS 


1 A 


a Y 


1 nc 


11 nc 


2 9 


3 nc 


2 A 


13 V 


3 C 


10 E 


3 a 


13 nc 


4 D 


1 1 F 


4 C 


14 E 


6 nc 


12 G 


5 nc 


IS nc 


6 ni 


1 3 H 


6 D 


lfi F 


7 GND 


14 V CC 




1 7 nc 






8 


18 G 




9 nc 


19 H 




10 


20 V CC 



positive logic: Y - A8CD+EFGM 



logic symbol r 

161 



pin assignments 



CLR- 



TYPE 


CLOCK 
FREQUENCY 


CLEAR 


POWER 


'LS56 


25 MHz 


HIGH 


B5 mW 



(51 ^ 


□ IV5 
> * CT^4 


(3) 


111 C 


171 


DIVIO 
> * CT-4,9 

cr>4 




[81 





JG. P PACKAGES 


1 CIKR 


5 CLKA 




6 CLR 


3 Q A 


7 B 


4 GND 


8 C 



■ Q S 
■Q C 



For chip carrier inlormat ton. 
contact the factory. 



tRn numbers shown on logic symbols are for J, JG, N, and P packages only. 
JiC — no internal connection. 
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57 

60-TO-1 

FREQUENCY DIVIDER 
typical performance 



logic symbol* 



pin aaaignmants 





CLOCK 




POWER 


TYPE 


CLEAR 


FREQUENCY 






■LSS7 


25 MHz 


HIGH 


B5 mW 


SN54LS57 IJGl 


SN54LS57 IJG, P) 



CLR- 

CLKA- 
CLKB- 



< 5 > PV 


□ IV6 

» < ct;-2 


131 


HI r-. 


171 


DIVIO 
> * CT-4.9 
CT>4 




181 





JG. P PACKAGES 


1 CIKB 


5 CLKA 


2 V CC 


6 CLP. 


3 A 


7 Op, 


4 GNQ 


B Oc 



•Qa 



60 

DUAL 4-INPUT 
EXPANDERS 

SN5460 Ui 
SN54H60UI 



typical performance logic symbol* 
1A 



pin assignments 



SN7460 |J,NI 
SN74H6Q (J,N, 
'CO potiliva logic: 

X - ABCD wlwrt conn*cttd 10 X and X input* oi 
SN5423/SN7423. SN5450/SN7450. or 
SN5453r"SN7453 

'H60 poiiliM* fogie: 

X - ABCO whin eonrwctwl la X and X inputs ol 
SN54H5075NJ4HSO, SNS4H53/SN74HD3, or 
SNS4HSKSN74HSS 



TYPE 


POWER 


'60 




■HGO 


G mW 



1B- 

1C- 
1D- 
JA- 
2B- 

2C- 
2D- 



111 


I 

"I 


tin 


12) 


131 
113) 


112) 


1101 


Ml 




151 


IS) 


■L 


\ 19) 


IB) 





J, H PACKAGES 


1 IA 


9 20 


2 1 B 


3 :-T 


3 1C 


10 2X 


4 2A 


n ix 




1! lit 


8 2C 


13 10 


7 GND 





■ 2X 

-2X 



61 

TRIPLE IWNPUT 
EXPANDERS 
SN&4H61 IJI 



typical performance 



logic symbol* 



pin assignments 



TYPE 


POWER 


■H61 


1 3 mW 



SN74HG1 (J,N) 



poiitiva logic: 

X - ABC whan conrntcied to X input of 
SN54H52/SN74HS2 



,A 111 


& 

E 


V. 131 


,c 131 


■V.I8) 


2A ,4 ' 


& 

E 


2B 151 


2C 161 


" — .11 Dl 


3A 


t, 

E 


3B «" 


3C 1131 







J", N PACKAGES 


1 I A 


8 2X 


2 1EJ 


M 1 V 


3 IC 


10 3X 


4 2A 


11 3A 


5 2B 


12 3B 


B 2C 


13 3C 


7 GND 


14 VCC 



t Pin numbers shown on logic symbols arc far J, JG, i\l, and P packages only, 
nc — no internal connection. 
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62 



typical performance 



4-WIDE AND-OR 
EXPANDERS 

SNS4H62 (J) 



TVPE 


POWER 


'H62 


25 mW 



SN74H62 (J.M 



63 

HEX CURRENT- 
SENSING 
INTERFACE 
GATES 

SN54LS63 (J.FHI 



typical performance 



TYPE 


POWER 


DELAY 


'LS63 


3.3 mW 


21 ns 



SN74LS63 (J.N.FN) 



64,65 



4-Z-3-2 INPUT AND-OR- 
INVERT GATES 
typical performance 



TYPE 


OUTPUT 


POWER 


DELAY 


'S64 


TOTEM 
POLE 


29 mW 


3.5 ns 


"S65 


OPEN- 
COLLECTOR 


36 rnW 


5.5 ns 



SN54S64 (J.FHI 
SN54S65 (J.FHI 



SN74SS4 (J.N.FN) 
SN74S65 (J.N.FN) 



logic symbol* 
. I 1 ' 



pin assignments 



191 
(10) 





>i 


& 


i 







IS) 

(61 



J, N PACKAGES 


\ A 


8 X 


2 s 


9 F 


3 C 


10 G 


4 


11 H 


S E 


12 1 


9 X 


13 J 


7 r.f.D 


14 v cc 



logic symbol* 



pin assignments 



2A ■ 
3A - 
4A- 
5A- 
6A- 





l/V 

(■-60 (JA! 


(21 


(41 


13) 




151 


(CI 




(31 


isi 




1101 


ml 




113) 


(121 









- 2Y 
' 3Y 

- 4Y 

- 5V 
■ 6Y 



J. N PACKAGES 


FH. FN PACKAGES 


l l a 


S 4Y 


i nc 


1 % nc 


2 1 Y 


9 4A 


2 1 A 


12 4Y 


.! 2V 


10 =>A 


3 1 Y 


13 4A 


4 JA 


1 1 5Y 


4 2Y 


1-1 <,A 


5 3A 


12 6Y 


5 ttc 


15 r:: 


ti 3Y 


I 3 6 A 


6 2A 


ie by 


7 GND 




7 r>c 


17 nc | 




B 3A 


IB BY i 






9 3Y 


19 EA 




!C GND 


70 Vcc | 



logic symbol, 'S64* 

. '"I 



pin assignments 



mi 
mi 



J, N PACKAGES 


FH, FN PACKAGES 


1 A 


8 Y 


t ng 


1 1 nc 


2 E 


9 J 


2 A 


12 Y 


3 F 


10 K 


3 E 


13 J 


4 G 


1 1 B 


4 F 


1 -I K 


5 H 


12 C 


5 nc 


15 M 


2 i 


13 D 


a a 


IB B 


7 GND 


14 Vcc 


7 i>q 


17 nc 






B H 


ia C 




3 1 


1 3 D 




10 GND 





logic symbol, 'S65* 

kJS- 

c 1 1 zl 
- "31 



positii/o logic: Y = ABCD+EF+GHI+JK 



1 Pin numbers shown on logic symbols Bre lor J and N packages only, 
nc - no iniornal connection. 
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68 

DUAL A -BIT DECADE COUNTER 

• High-drive outputs Uql rated at 8 mA/16 mA| 

typical performance 



logic symbol' 



pin assignments 



COUNT 
FREQUENCY 


CLEAR 


POWER 
DISSIPATION 


60 MHz 


LOW 


180 mW 



SN54LS6B IJ.FH] 



SN74LS68 (J.N.FNI 



2CLR ■ 
2CLK ■ 



HI ^ 


CTRDIV 2 
>< > 

era 


till 


1 


121 


CTRDIV 5 
CT»0 

•• H, 


(131 


(31 




171 


CTROIV 10 

> rl 

CT-0 

'I, 


(10) 


(91 & 


151 


(12) 





-iob 

-1QC 

-iod 

■ 20 A 
• 2Qb 
- 2Qc 

■ 2Qp 



J, n PACKAGES 


1 JCLKA 


9 2CLK 


2 10 B 


10 20b 


3 IQD 


1 1 2CIB 


4 1CLR 


12 200 


5 20 c 


13 10c 


6 nc 


14 1Q A 


? 20a 


15 1CLKB 


B GNO 


16 V C C 




FH. FN PACKAGES 




1 1 nc 


2 1CLKA 


12 2CLK 


3 10b 


13 20 B 


4 Ida 


14 -CLH 




IS 20 D 


6 rtc 


16 


7 2Q C 


17 10c 


8 nc 


1B 10a 


9 2Qa 


19 1CLKB 


(0 GND 


20 V CC 



nc— tw internal connection 



69 



DUAL 4-BIT BINARY COUNTER 



High-dtive outputs (Iql "ted at 8 mA/16 mAI 



typical performance 



COUNT 
FREQUENCY 


CLEAR 


POWER 
DISSIPATION 


70 MHl 


LOW 


180 mW 



SNS4LS69 IJ.FH! 



SN74LS69 (J.N.FNI 



logic symbol* 



pin assignments 



CTRDIV 2 
, t> 



CTRDIV B 
> 



CI 



CTRDIV 16 
t> p. 

:t»o 



(10) 



-iq a 

-1Q B 
-10c 
-IQD 

' 2Q fl 
20 B 
2Qc 
20 D 



J, N PACKAGES 


1 KCLKA 


9 2CtK 


2 IQg 


10 2Qh 


3 1D D 




a i Clr 


12 2Qq 


5 2Q C 


13 IQc 


6 nc 


14 iQft 


7 2Q A 


1 5 1 0LKB 


S GND 


16 V CC 




FK FN PACKAGES 


1 nc 


11 nc 


; ICLKA 


12 2CLK 


3 IQ B 


13 2Q a 


4 1Q D 


14 2CTR 




1 & 20d 


6 nc 


18 nc 


7 20c 


17 3Qc 


ti nrj 


IB 1Q A 




19 VCLKB 


10 GND (20 VcC 



nc — no iniernal connection 



, 

tPin numbers shown on logic Symbols bia lof J. JT and NT packages only, 
nc — no internal connection. 
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70 

AND-GATED J K POSITIVE. 
EDGE-TRIGGERED FLIP-FLOPS 
typical performance 



logic symbol 7 
SoT 1131 



TYPE 




PWR/ 
FF 


SET- 
UP 


HOLD 


•70 


35 MHz 


65 mW 


20 nsl 


5 nst 



t Rising edge of clock pulso, 
1 Falling edge pf eJock pulse. 




pin assignments 


J. N PACKAGES 




FH PACKAGE 




11 Q 




1 r»c 


1 1 nc 


2 CLP. 


9 Z 




2 nc 


12 a 


3 Jl 


10 K1 




3 cTH 


13 H. 


4 J2 


11 K2 




4 Jl 


14 JC1 


5 J 


1 2 CLK 




& nc 


IS nc 


6 


53 PRE" 




6 J2 


16 K2 


7 GND 






7 .u; 


1 ■) ML | 






B 1 


IB CLK 1 




9 a 


19 RTF 




10 GND 


20 Vcc 



SN5470 a,FH) 



5N7470 U,N) 



positive logic: J jix-j 

K - KVK2K _ 

If inputs J end K are noi used , ih&y must bo ".rounded. 

Pf wet or elnnr fund ion «n occu* only when the clock input V 



71 



•H71: AND-OR-GATED J-K MASTER- 
SLAVE FLIP-FLOPS WITH PRESET 
typical performance 



logic symbol, 'H71* 
15) 



pin assignments, 'H71 



TYPE 


*max 


PWR/ 
FF 


SET- 
UP 


HOLD 


•H71 


30 MHi 


80 mW 


ns 


nsl 


'L71 


30 MHi 


3.8 mW 


115 ! 


nsl 



T Rising edge of clock pulse. 
i Falling Gdge of clock pulse. 



PRE 
J1A 
JIB 
JZA 
JIB 
CLK 
K1 A 
K1B 
K2A 
K2B 



s 




ft 


1 








1J 

1 






Cl 


1 


?, 


■1 








IK 







J, N PACKAGES 


1 J1A 


a a 


2 JIB 


-1 K i A 


3 J2A 


1 K 1 B 


5 J28 


! i k:'A 


5 PRE 




6 Q 


13 CLK 


7 GND 


14 Vrc 



SN54H71 (J) 



SN74H71 IJ.NI 



poiiliv. loaic: J - IJ1A-J1BMJ2A-J2B) 

K - IK1A-K1B|+(K2A K2B) 



'L7T: AND-GATED R-S MASTER- 
SLAVE FLIP-FLOPS WITH PRESET 
AND CLEAR 

SN64L71 (J) 



pin assignments, 'L71 



logic symbol, 'L71 * 
113) 




J. N PACKAGES 


1 nc 


8 Q 


2 Cl n 


9 HI 


3 SI 


10 HI 


a 52 


1 1 B3 


6 S3 


12 CLK 


8 5 


13 m 


7 GND 


.1 V ( ; 



R* R1R2 R3 
S - S1S2S3 



r Pin numbers shown on logic symbol* are for J and N packages only, 
nc — no internal connection;. 
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72 



AMD-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH PRESET AND CLEAR 
typical performance 



TYPE 


*max 


PWR/ 
FF 


SET- 
UP 


HOLD 


'72 


20 MHz 


50 mW 


nsl 


OnsL 


•H72 


30 MHz 


BO mW 


ml 


nj: 


■L72 


3 MHz 


3.8 mW 


ns1 


nsi 




pin assignments 



J. N PACKAGES 


FH PACKAGE 


1 nc 


8 a 


1 nc 


1 1 r>c 


2 


art 


B K1 


1 


nc 


12 


3 


j\ 


10 K2 


3 




13 Kl 


■1 


J2 


1 1 K3 




Jl 


14 K2 


5 


J3 


12 CLK 


6 nc 


15 nc 




5 


V3 phe 


6 


J2 


IE K3 


7 


GNO 


14 VCC 


7 




17 nc 








e J3 


IS CLK 








■j 




IS PRE 








10 


GND 


20 V CC 



t Rising edoe of clock pulse. 

I Falling edge of clock pulse. 
SN5472 IJ.FHI SN7472 (Jl 

SN54H72 (J) SN74H72 (J) 

SN54L72 (J| 



positive logic: J - JT-J2-J3; K1'K2'K3 



73 

DUAL J-K FLIP-FLOPS 
WITH CLEAR 
typical performance 



logic symbol' 73, 'H73/L73* 
(14) 



TYPE 


f max 


PWR/ 
F-F 


SET- 
UP 


HOLD 


•73 


20 MHz 


5 mW 


nst 


nsi 


'H73 


30 MHz 


80 mW 


nst 


□ nsi 


'L73 


3 MHz 


3.B mW 


nst 


nsi 


'LS73A j 45 MHz 


10 mW 


20 nsl 


nsl 



IJ 

1CLK ' 

IK • 
1CLR ' 

2J 
2CLK • 

2K 
2CLR 

logic symbol, 'LS73A T 
1141 



1J 

CI 


"1 


1121 


ia 


1K 


"I 


^ 1131 


la 


B 






1 


191 


2Q 








1 


^_ ISI 


20 



t Rising edan at cluck pulse. 
; Fallrng ocfge of Clock pillM. 

SN5473 IJI 
SN54H73IJI 
SN54L73 (J) 
SN54LS73A U 



SN7473 IJ,N| 
SN74H73 (J.NI 



SN74LS73A IJ.NI 




T Pin numbers shown an logic symbols ere for J and N packages only, 
nc — no internal connection. 



pin assignments 



J. N PACKA0ES 


1 1CLK 


S 20 


2 IClfi 


g 20. 


3 IK 


10 2K 


4 V C C 


It GN0 


S 2CLK 


1Z 1Q 




13 iq 


7 2J 


14 1 J 



For chip carrier information, 
contact the factory. 
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74 



DUAL D-TYPE POSITIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 



typical performance 




pin assignments 



t Rising edge of clock pulse, 

SN6474 IJ.FH) 
SN54ALS74 <J,FHI 
SN54AS74 IJ.FK) 
SN54H74 IJI 
SN54L74 Ul 
SN54LS74A O.FH) 
SN54S74 (J.FH) 



SN7474 U,N) 
SN74ALS74 (N,FN) 
SN74AS74 |N,FN) 
SN74H74 IJ.NI 

SN74LS74A IJ.N.FNI 
SN74S74 IJ.N.FN) 



J. ti PACKAGES 


FH. FN PACKAGES 


1 iciA 


e zo 


1 nc 


1 1 nc 


2 ID 


9 2Q 


■2 ICTB 


12 20 


3 ICU 


' :"' j^i 


3 ID 


■J 20 


4 lPH£ 


1 I 2CLK 


■5 1CLK 


la 2pfi? 


5 10 


12 2D 


5 r,c 


15 nc 


6 iH ■ 


13 2CLR 


6 TPR? 


IS 2CLK 


7 GNU 


14 Vrx 


7 ■-. 


17 nc 






a to 


19 2D 




9 10 


19 2CTH 




10 GND 


20 V CC 



TYPE 


'man 


PWR/ 
F-F 


SET- 
UP 


H0LD 


'74 


25 MHj 


43 mW 


20 nsl 


5 nsl 


'ALS74 


50 MHz 


6 mW 


15 ns! 


nsl 


'AS74 


125 MHz 


26 mW 


4.5 ns 1 


ns 1 


'H74 


43 MHz 


75 mW 


IS nsl 


5 nsl 


'L74 


3 MHz 


4 mW 


50 nsl 


IS nsl 


'LS74A 


33 MHz 


10 mW 


20 nsl 


5 nsl 


•S74 


110 MHz 


75 mW 


3 nst- 


2 nsl 



r Pin numbers shown on logic symbol* aru for J and N pockagai only, 
nc — no (menial connection, 
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4-BIT BISTABLE LATCHES 
typical performance 



TYPE 


OUT- 
PUTS 


DELAY 


TOTAL 
POWER 


75 


Q.Q 


15 ns 


160 mW 


•L75 


Q,Q 


30 ns 


80 mW 


'LS75 


Q,Q 


11 ns 


32 mW 






11! 


1151 




Mil 


(101 




(111 


19) 



SNS475 (J) 
SN54L75 (J) 
SN54LS75 IJ) 



SN7475 (J.NI 
SN74LS75 |J,NI 



76 

DUALJ-K FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical performance 



TYPE 


'max 


PWR/ 
F-F 


SET- 
UP 


HOLD 


•76 


20 MHz 


50 mW 


nst 


nsl 


•H76 


30 MHz 


80 mW 


nsl 


ns! 


'LS76A 


45 MHz 


10mW 


20 ns I 


nsl 



logic symbol, 76, 'H7B T 

iFEE 

U 
1CLK 

IK 
1CLR 

2J 
2CLK 
2K 



IJ] ^ 


5 

IJ "1 
CI 

IK T 
R 


1151 
^(141 


(«l 


in 


1161 


131 

171 r^. 

19) 

(61 






"1 
1 


(111 


110] 


tia 


(Bl ^ 







t Rifling ndso :>'• clock pulse. 
L Ffilllno edge of clock pulse. 



logic symbol, 'LS7CA* 

lPm «L-e»r 



SN5476 IJI 
SN54H76UI 
SN54LS76A (J) 



SN7476 IJ.NI 
SN74H76 (J,N) 
SN74LS7GA IJ.NI 



IJ 
1CLK 

1K 
1CLH 
2PRE 

u 

2CLK 
2K 



(II 



£=• > CI 



IK 
JtJ R 



- t »> 



2CLH ffl_ti. 



J14) 



' P!n numbers shown on logic ivmbols are tor J and N pacfcagoi onlv, 
rtc — no intamal connection. 



pin assignments 



J. N PACKAGES 


1 1?J 


9 40 


2 10 


10 3Q 


3 ZD 


11 33 


4 3C,ac 


12 GND 


5 V CC 


13 1C.2C 


9 3D 


14 20 


1 40 


15 20 


"5 SB 


io ia 



Far chip carrier infa^r-n^tion. 
contect the fsctafy. 



pin assignments 



J, N PACKAGES 


1 ICLK 


9 2J 


2 1PT4E 


io ?.Q 


3 1 CLA 


l l 3Q 


4 U 


i 2 2k 


6 v cc 


13 GND 


6 2CLK 


\A 1Q 


7 


15 tO 


8 2!Xtf 


16 IK 



For chip carrier information, 
contact the factory. 



0) 

"5 

u 

3 
O 
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4-BIT BISTABLE LATCHES 
typical pcrformanca 



Jooic symbol* 



OUT- 
PUTS 


DELAY 


TOTAL 
POWER 


□ 


15 ns 


160 mW 


□ 


30 ns 


80 mW 


Q 


10ns 


35 mW 




SN5477 (J) 
SN54L77 IJ) 
SN54LS77 (J) 



ID 


(141 


CI 




C2 


1131 


2D 




3D 


IS] 


a 




C4 


la| ( 


4D 





pin assignments 



J, N PACKAGES 


1 1D 


S 40. 


2 20 


9 3Q 


3 3C.4C 


10 nc 


" V CC 


11 BHD 


5 3D 


12 1C.2C 


£ 4D 


13 2Q 


7 nc 


14 IQ 



For chip carrier information, 
contact tha factory. 



78 



DUAL J-K FLIP-FLOPS WITH 
PRESET, COMMON CLEAR, AND 
COMMON CLOCK 
typical performance 



TYPE 




PWR/ 
F-F 


SET- 
UP 


HOLD 


'H78 


30 MHz 


80 mW 


nst 


nsl 


'L78 


3 MHz 


3.8 mW 


nst 


nsl 


'L573A 


45 MH2 


10 mW 


20 nsl 


nsl 



t Rising edge at clock pulis. 
1 Falling edge of clock pulse, 

SN54H78 <JI 



SN54L7B (J) 
SN54L578A IJI 



SN74H78 P.NI 
SN74LS78A (J,N) 



logic symbol, *H78 T 
13) 



CLX 
CLS 



2PHE 
2J 



3 _C 


(a 


s -i 
1J "I 

IK 


— rai 


IE) 




15) 





logic symbol, J L78 T 



CLK 
CIS 



1J 

1K 
2PHl 
2J 
2K ■ 



logic symbol, 'LS78A T 

11) 



10 
10 



11) 


n 

S r 


(131 


15) ^ 


12) 
131 


n 

IK 


— (131 


(14) 


IE) ^ 


(SI 


"1 


1101 


(7) 


191 







Iff 




T Pin numbers shown on logic symbols are for J and N pack ape? only, 
nc — no internal connection. 



pin assignments, 'H78 



J. N PACKAGES 


1 IK 


B 2K 


2 10 


9 CLK 


3 Iff 


ID 2PHE 


4 IJ 


1 1 2J 


5 2Q 


12 CLR 


6 2 CI 


13 1>1=CE 


^ gnq 





pin assignments, 'L73 r 'LS78A 



J, N PACKAGES 


1 CU 


8 20 


II'HE 


9 25 


i .i 


10 2J 


* v cc 


11 GND 


5 CLR 


12 IQ 


6 2 PRE 


13 IQ 


7 2 ■: 


14 IK 



For chip carrier information, 
contact the factory. 
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GATED FULL ADDERS 
typical performanco 



TYPE 


CARRY 
TIME 


ADD 
TIME 


POWER 
PER BIT 


■80 


10.5 ns 


52 ns 


105 mW 



SN54BO IJ.FHI 
NOTES; 1. A 



SN74S0 (J.N) 



1. A « A c + A" + A1'A2, B - 
~B C +U* * B1-B2 

2. Whan A' Is used as an Input, 
A1 or A2 muii bo low, 
Whon 8* is used as on input, 
31 or B2 must be low, 

3. Whon At and A2 or Bl and 
B2 arc usad as Inputs, A a or 
6*, respectively, must be 
open or used to perform dot- 
AND logic. 



logic symbol* 

w 



to 

A2- 
A*. 

Ac 
Bl 
B2 
B - - 



110) 



r 



mi 



112) 



113) 



X 



(31 



pin assignments 



;-i 



t B T 



(4) 7: 
C„+1 



J. N PACKAGES 


FH PACKAGE 


, B* 


a Al 


I nc 


11 nc 


2 B C 


9 A? 


2 B* 


12 Al 


3 C„ 


1-0 a- 


3 B C 


13 A2 


4 C^t 


,1 A C 


4 C n 


U A* 


5 I 


12 e- 


5 nc 


15 f>C 


6 I 


13 B2 


6 C n *1 


16 A C 


7 GMD 




7 nc 


1 7 nc 




B I 


18 91 






9 I 


19 Bi 




1 GND 


20 V CC 



82 

2 -BIT BINARY FULL ADDERS 
typical pBffarmance 



logic symbol* 

(2) 



pin assignments 



A1 



TYPE 


CARRY 
TIME 


ADD 
TIME 


POWER 
PER BIT 


82 


14.S ns 


25 ns 


B7 mW 



111) 

hi 



SN5482 |J) 



SN7482 U.N) 



U3I 



:> 



J. N PACKAGES 


11 11 


B nc 


2 Al 


9 nc 


3 B1 


10 C2 


* VCC 


1 1 GNU 


6 CD 


12 12 


6 nc 


13 B2 


7 nc 


14 A2 



For chip carrier information, 
contact the factory. 



83 



4-BIT BINARY FULL ADDERS 
WITH FAST CARRY 
typical performance 



TYPE 


CARRY 
TIME 


ADD 
TIME 


POWER 
PER BIT 


"83A 


10 ns 


16 ns 


76 mW 


■LS83A 


10 ns 


15 ns 


24 mW 



SN54S3A (J) SN7483A (J.N] 

SIM54LSS3A Ul SN74L583A U r N) 



logic symbol* 




pin assignments 



J. N PACKAGES 


1 A4 


9 11 


3 ISI3 


10 Al 


3 A3 


11 91 


4 B3 


12 GND 




13 CO 


a 12 


14 C4 


7 B2 


15 14 


B A2 


, r, Ei- 



For new chip carrier designs, use 'LS2B3 or 'S283. 



f Pin numbers ihown on logic svmboli afC for J and N package* only, 
nc — no internal connaciion. 
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85 

4-BIT MAGNITUDE 
COMPARATORS 
typical porformanca 



logic symbol, '8B, 'LSS5, 'S85t 



TVPE 


COMPARE 
TIME 


POWER 


'85 


21 ns 


275 mlV 


'L85 


82 ns 


20 mW 


■LS35 


23.5 ns 


52 mW 


'SS5 


11.S ns 


365 mW 



SN548S IJ.FHl 
SN54L85 I J] 
SN54LS85 IJ.FHl 
SN54SB5 (J,FH| 



SN7485 (J.NI 




COMP 








< 


P<Q 




p-a 




P>0 


} 





pin assignments, '85, 'LS85, 'SS5 




J. H PACKAGES 


HH. FN PACKAGES 


1 03 


9 00 


1 nc 


11 nc 


2 FXOirt 


10 PC 


2 03 


1? QQ 


3 P ■ Qin 


11 CM 


3 P<Qin 


13 PO 


i P>Q,r> 


12 PI 


4 P - Qtn 


14, Q1 


5 OQnui 


13 P2 


5 P>Qin 


15 Pi 


6 P-Dout 


U 0.2 




IS nc 


7 P<0oui [15 P3 


7 P>Oau\ 


1? PI 


B GtJO \ 1 e v cc 


B F QoltT 


t8 0,2 








19 P3 




10 GND 


20 V CC 



SN74LS85 U.N.FN) lo Hle «VH*ol, '1.85* 
SN74S85 U.N.FN) 



pin assignments, 'L85 



P1 ■ 
P2 ■ 
P3 . 
P< Q ■ 
P-Q- 
P>Q- 
00- 
Ql - 
02- 
03- 



1101 


COMP 


(12) 


171 


^ P<Q 
P-Q 

■s. P>Q 


12) 


1151 

till 

16! 


131 


14) 
111) 


1131 


(91 


J" 




111 


1 1 11 





J.H PACKAGES 


1 03 


9 01 


2 P2 


10 PO 


3 P^Ooui 


11 QO 


4 P>Qin 


1 2 P<Goui 


5 P<0n 


1 3 P>Oout 


6 P = Q« 


14 Q3 


7 PI 


3 F) P3 


B GND 


is v CG 



86 

OUADRUPLE 
2-INPUT 
EXCLUSIVE- 
OR GATES 



typical performance 



TYP6 


POWEfl 


OELAy 


■8B 


150 mW 


14 ns 


•ALSS6 






■lbg 


IS mW 


55 ns 


'LS86 


30 mW 


10 ns 


SSS 


250 mW 


7 ns 



logic symbol, '86. 'ALS86, '1.386, S86 1 

1A 



SN54B6 IJ.FHl 
SN54ALSB6 (J.FH) 
SN54L86 (Jl 
SN54LSB6 (J.FHI 
SN54S86 IJ.FH) 



SN7486 IJ.NI 
SN74ALSB6 IN.FN) 

SN74LS86 U.N.FN] 
SN74S86 U.N.FN) 



1 II 

(21 


-1 


(31 


14) 
(51 


(6) 




|9j 
110) 
(121 
113) 


ID! 
(111 







pin assignments. '86, 'ALS86, 'LSB6. 'S86 



losic symbol, '1.86* 



1 Jl 


-3 


(31 

14) 




(51 




[61 


ISt 


(101 




(91 


(12) 


111] 




(131 









J.N PACKAGES 


fH. FN PACKAGES 1 


1 1A 


B 3Y 


1 •■: 


1 1 nc 


2 IB 


9 3A 


2 1A 


12 3Y 


3 1Y 


10 3B 


3 IB 


J 3 3A ] 


4 2A 


1 1 4V 


A iy 


14 3B 


& 26 


1 2 4A 




IS nc 


S 2V 


13 49 


6 2A 


16 4Y 


7 GND 


w v C c 




17 nc 






9 2B 


18 4A 




9 2Y 


IS 49 




10 GN& 


v cc 



pin assignments, J L86 



positive logic; V 



'A0B = 



J. N PACKAGES 


I 1A 


9 3A 


2 IS 


9 3H 


3 \Y 


10 3Y 


4 2Y 


1 ! 4Y 


5 2A 


12 4A 


6 29 


13 46 


7 GND 


T" V CC 



* Pin number* shown on (ogle symboli are for J and N nsckasoi only, 
lie — no internal connection. 



32 , Texas 

Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75 2 6 5 



PRODUCT GUIDE 



87 

4.BITTRUE/ 

COMPLEMENT, 

ZERO/ONE 

ELEMENTS 

SNS4na?(J) 



typical performance 



logic symbol* 



pin assignments 



TYPE 


POWER 


DELAY 


'H87 


270 mW 


14 ns 



SN74H37 (J,NI 



181 ^ 


G2 
N3 

H r 


^ 13) 


(11 


12) 


2 1 j 


(S) 


_^ Ifll 
iL 19) 




(10) 




(13! 




^ (121 











J. H PACKAGES 



1 c 


6 [5 


2 A 1 


9 V3 


3 VI 


10 A3 


4 ne 


1 1 nc 


6 A2 


12 Y4 


e V2 


13 A4 


7 GNO 


14 Vcc 



88 



256-BIT READ-ONLY 
MEMORIES 

typical performance 



logic symbol' 
„„ I 10 ' 



pin assignments 



TYPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER 
PER BIT 


■B8A 


26 ns 


22 ns 


1.1 mW 



1111 



(121 



115) , 



ROM 32X8 

HQ 
A 2 
Ail 
AQ 
A2 
AO 
A£ 
A£> 



(71 



Q1 
02 
03 
04 
QS 
OS 
Q7 
03 



J. N PACKAGES 


1 CM 


e as 


2 Q2 


10 AO 


3 as 


11 A1 


V.-' 


12 A? 


5 Q& 


13 A3 


e as 


Id A4 


1 Q7 


15 8 


B GND 


16 Vcc 



SN54488A (J) SN7488A IJ.NI 



89 

G4-BIT READ/WRITE 
MEMORIES 
typical performance 



logic symbol* 



pin assignments 



A1 ■ 
A2 ■ 





ADDRESS 


ENABLE 


POWER 


1 TYPE 








TIME 


TIME 


PER BIT 


'89 


32 ns 


3(3 ns 


5.9 mW 



(131 



SN7489 IJ.N) 



WE ■ 
Dl - 



ti 



J. H PACKAGfS 


1 AO 


g S3 


2 IvTE 


10 D3 


3 WE 


1 1 art 


4 Dl 


12' D4 


5 (11 


13 A3 


6 D2 


14 A2 


7 52 


15 A1 




IB V CC 



. 191 
. (Ill 



1 Pin numbers shown on logic symbols are for J and N packages only, 
nc - no internal connection. 
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90 

DECADE COUNTERS 
typical Performance 



logic symbol* 

m 



pin assignments 



TYPE 


COUNT 
FREQUENCY 


CLEAR 


TOTAL 
POWER 


•90A 


32 MHz 


HIGH 


160 mW 


'L90 


3 MHz 


HIGH 


20 mW 


'LS90 


32 MHz 


HIGH 


40 mW 



RM1I 
R0I2I 
H9(l> 



(3) 



(61 



119121- 



-cnr 

CT-0 



SnJ5490A (J) 
SN54L90 U\ 
5N54LS90 (J) 



SN7490A (J,IM| 
SN74LS90 IJ.NI 



i, < 14 K 


>+ DIVI 
■ 3CT-1 


1121 
19! 


11' r. 


DIV5 
■3CT-4 U 


161 




(111 






J. N PACKAGES 


1 CKB 


8 Oc 


2 ROM! 


a a e 


3 HOT2I 


1 G^O 




11 Q D 


5 V CC 


12 A 


B P.3tl] 


13 nc 


7 H9I2I 


14 CKA 



-Qb 
-ac 
-q d 



For new chip earlier designs, use '290 or 'LS290. 



91 



logic symbol* 



pin assignments 



8-BIT SHIFT REGISTERS 
typical performance 



TYPE 


SHIFT 
FREQUENCY 


SERIAL 
DATA 
INPUT 


TOTAL 
POWER 


'91 A 


10 MHz 


GATED 


175 mW 


■131 


3 MHz 


GATED D 


17.5 mW 


'LS91 


25 MHz 


GATED D 


60 mW 



m 


SHGS 

>ci/-f 


1131 


(111 


& 


10 


I12I 







J. N PACKAGES 


1 nc 


8 nc 


3 nc 


9 CUC 


3 nc 


10 QND 


A nc 


1 1 B 


« v cc 


12 A 


6 nc 


13 OH 


7 nc 


14 QH 



SN5491A (J) 
SN54L91 (J) 
SN54LS91 IJ| 



SN7491A (J.N) 
SN74LS91 (J,N| 



For Chip carrier infor 
contact the factory. 



92 

DIVIDE-BY-12 COUNTERS 
typical perform iinca 



TYPE 


COUNT 
FREQUENCY 


CLEAR 


TOTAL 
POWER 


'92A 


32 MHz 


HIGH 


160 mW 


'LS92 


32 MHz 


HIGH 


39 mW 



SN5492A |J), 
SN54LS92 (J) 



SN7492A (J.NI 
SN74LS92 IJ.NI 



Ionic symbol 1 

IS) 



pin assignments 



RMll- 



(71 



cth 
CT<i 



DIV3 
CT 



1111 

191 



J. N PACKAGES 


1 CKS 




2 nc 


a c 


3 nc 




A nc 


1 1 oa 


5 Vcc 


12 Q A 


e R.oi 1 1 


13 nc 


7 ROI^ 


!4 CKA 



-o B 

-ac 

-Od 



Far new chip earlier designs, use "L5292 



T Pin numbers shown on loolc symbol's ore for J and N packages only, 
nc — no internal connection. 
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93 

4-BIT BINARY COUNTERS 
typical performance) 



logic symbol, '93A, 'LS93* 



pin assignments, '93A, 'LS93 



TYPE 


COUNT 
FREQUENCY 


CLEAR 


TOTAL 
POWER 


'93A 


32 MHz 


HIGH 


160 mW 


•L93 


3 MHz 


HIGH 


20 mVU 


'LS93 


32 MHz 


HIGH 


39 mW 



CTR 
CT-0 



SN5493A IJ) 
SN54L93 (J) 
SN54LS93 (J) 



SN7493A |J,N) 
SN74LS93 (J.N) 





D1V2 

>* 




divs . 
>, ct| 





131 

mi- 
ni 



-Qa 



J. H PACKAGES 


1 CKS | S Qc 


2 ROOi 


9 Op 


3 R0i2l 






1 1 Qd 


& v cc 


'2 Qa 


6 nz 


13 nt 


1 fic 


\A CXA 



l&gic symbol, 'U93» 



pin assignments, 'L93 



ROID- 
BD12)- 





8. 




II' 




CT=0 


12) 









DIV2 

>♦ 


113) 




191 

1101 

1121 


D.V/8 > 

>. ct| 2 





-Oft 

-o B 
-Q C 

-qd 



94 

4-BIT SHIFT REGISTERS 
(DUAL ASYNCHRONOUS 

PRESETS! 

typical performance 



logic symbol* 



TYPE 


SHIFT 
FREQUENCY 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


■94 


10 MHz 


D 


HIGH 


1 75 mW 



SN5494 (J) 



SN7494 IJ.N) 



PE1 

PE2 
CLR ■ 
CLK - 

SER . 
P1A • 
P2A . 
P1B ■ 
P2B 
PIC 
P2C 
P10 7 
P2D ■ 



J5! 

iia 

1101 


BRG4 

Gl 
G2 

n 


lai 

171 


3D 
IS 
2S 


■11 


116! 


[21 


IS 

2S 


[141 


131 




1131 


141 




1111 







J. N PACKAGES 




1 H0H1 


8 CKD 






■' 


Qa 




3 nc 


ID 


Qc 




* V C C 


' ' 


GMD 




5 nc 


i ; 


Qt> 




6 (IS 


i ] 


Qa 




7 nq 


i.i 


CKA 




)| now ctilp cai 


fiui dun 


pin assignments 


J. N PACKAGES 


1 PI A 


■! 


a n 




2 PI H 


• 


Cl H 




3 PIC 


1 1 


P20 




4 Pit) 


IS 


GND 


5 Vcc 


1 I 


P2C 




6 PE 1 


■ .-. 


P2B 




7 SEH 




P£2 




a CLK 


16 


P2 A 





2U2. Of LS293. 



■ °o 



1 Pin numburj ihawn an logic symbols arc- for J una M packages only, 
nc — no internal connection. 
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95 

4-BIT SHIFT REGISTERS 
(PARALLEL IN/PARALLEL OUT, 
SHIFT RIGHT, SHIFT LEFT, 
SERIAL INPUT) 

typical performance 



logic symbol, '95A, 'AS95, 'LS95B f 



pin assignments, '95A, 'LS95B 



CLK1 
CLK2 



TYPE 


SHIFT 
FREQUENCY 


SERIAL 
DATA 
INPUT 


TOTAL 
POWER 


'95A 


25 MHz 


D 


195 mW 


'AS95 








'L95 


3MHz 


D 


19 mW 


'LS05B 


30 MHz 


D 


65 mW 



"tZ 

I9I .v, 
|B| ^ 


SRG4 
M2 ILOADI 
Ml ISHIFT] 

> SC3/1 -+ 

> 2C4 

' r 


I13I 


111 


3D 
40 


i:n 


I3I 


I12I 


40 


ID 


nn 




ISI 




HO! 







OA 

■ o B 

■ Oc 



1. U PACKAQES 


FN. FN PACKAGES 


i ni r 


e clk: 


1 nc 


1 1 nc 


3 * 


9 CLKl 


2 SEFI 


12 CLK2 


3 B 


10 


3 A 


13 CLKl 


4 C 


1 1 Qc 


4 B 


14 Op I 


5 D 


u 0„ 


S nc 


15 nc 


B MODE 


13 Q A 


G C 


16 C 


T GNO 


14 V cc 




17 nc 






B D 


1 8 Q a 




9 MODE 


19 Oa 




10 GND 





loflit symbol, J L95+ 



pin assignments, 'L95 



SN5495A IJ.FH] 
5N54AS95 (J.FH) 
SN54LS5 IJI 
SN54LS95B IJ.FHI 



SN7495A <J,N) 
SN74AS95 IN, FN) 



SN74LS95B IJ.N.FN) 



CLKl 
CLK2 





SRG4 




M2 (LOAD) 




17) ^ 


Ml ISHIFT! 




IB) ^ 
111 


> 1C3/1 
>-2C4 

' r 




3D 


(131 


1141 


40 




121 


<1?| 


40 


131 


(10) 




151 




ISI 











°A 

Qa 

Qc 

OD 



J. N PACKAGES 


1 StR 


B CLK2 


2 e 


9 Oo 


3 C 


10 C 


* *CC 


11 GNO 


5 


12 Ob 


5 MODE 


13 Oa 


7 CLKl 


14 A 



96 

5-BIT SHIFT REGISTERS 
typical performance 



logic symbol* 



pin assignments 



TYPE 


SHIFT 
FREQUENCY 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


'96 


10 MHl 


D 


LOW 


240 nrt 


■L96 




D 


LOW 


inlV 


'LS9S 


10 MHz 





LOW 


60 mW 



an 

CLK 



SER ■ 
A 



SN5496 (J) 
SN54L96 (J) 
SN54LS96 |J) 



SN7496 (J,NI 
SN74LS96 (J.M 



IIGI^, 


SRG5 

R 

>ev-t> 

G2 

I ,c 


115) 


111 


IBI 


191 


ID 

2S 


121 


131 


114) 


2S 


141 


I13I 




161 




(111 




i; 




(JO) 









J. IV PACKAGES 



• Q B 

OC 

On 
OE 



1 CLK 


9 SER 


'2 A 


10 Or 


3 a 


11 Q 


; c 


12 GNO 


s v cc 


13 Q C 


' D 


14 Q B 


J £ 


15 Oa 


B FT 


IS) CTil 



For chip carrier information 
contact trio factory. 



97 

SYNCHRONOUS 6 -BIT 
BINARY RATE MULTIPLIERS 
typical performance 



logic symbol* 



pin assignments 



TYPE 


POWER 


FREQ* 


'97 


345 mW 


32 MHz 



1 Maximum clock frequency 
SN.5497 IJ.FH) 
SN7497 IJ.N) 






J. N PACKAGES 


FH PACKAGE 


1 ai 


B CLX 


1 nc 


11 ne 


2 a* 


1 STUB 


2 91 


12 a* 


3 Bb 


1 1 ENm 


a a* 


1 3 SIRS 


4 BO 


13 UNITY/CAS 


* fl& 


14 it.- 


5 2 


13 CLP 


a bo 


IE UMli.CAS 


161 Y 


a ¥ 


14 02 


6 nc 


IB nc 


1 Effort 


15 113 


7 Z 


17 CLH 




a GJvD 


m v cc 


8 r 


13 B2 


^ 2L ENABLE 






3 tficul 


l 1 fi 1 






10 G'lD 


30 V C C 



* Pin numbers, shown on logic symbols are for J and N packagus only, 
nc — no internal connection. 
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98 

4-BIT DATA SELECTOR/ 
STORAGE REGISTERS 
typical performance 



logic symbol"* 



pin assignments 



TYPE 


FREQUENCY 


POWER 


'L9S 


3 MHz 


25 mW 



SN54L9B IJI 



v.sJSl 


MUX 

Gl 






A1 l« 


>C2 


1.2D 
I.ZD 


A2. PI 


B1 1 3 I 




B2 W 


ci (W 




161 


Dl I 121 




n, 17) 





1151 



1141 



1131 



<1D 



-OA 

-oc 
.Od 



J. hi PACKAGES 


1 A2 


3 WS 


2 A! 


10 CLK 


3 B1 


11 Q 


4 B2 


i2 en 


5 CI 


13 Oc 


6 C2 


14 o B 


7 D2 


is Qa 


& GND 


ie vcc 



99 

<VR1T BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 

typical perform an co 



nbol* 



pin assignments 











CLK1 






SERIAL 






SHIFT 




TOTAL 


CLK2 


TVPE 




DATA 


POWER 


FREQUENCY 










INPUT 






'L99 


3 MM.' 


J-K 


19 mW 





SNS4L99 (Ji 





SRG4 
M2 ILOADi 
Ml [SHIFT) 
>lC3fl-+ 




J8|_£» 


I l)l r-. 

(21 


> 2C4 

■ r 


1151 


34 
3K 
ID 




in 


1141 


13) 


ID 


11) 


112) 




[Si 


(101 




^ 1111 







J. N PACKAGES 


1 A 


9 CLK2 


2 J 


to Qrj 


3 B 


11 Qo 


4 C 


12 Qc 


6 V CC 


13 GND 


G p 


14 a B 


7 MODE 


15 Q A 


8 CLK1 


18 K 



Qp 
■ o a 



m 



8-BIT BISTABLE LATCHES 
typical performance 



logic symbol* 



pin assignments 



TYPE 


DELAY 


TOTAL 
POWER 


•100 


15ns 


320 mW 



1231 — | 
121 


* r 1 


_!5L 


ID 


131 


141 




(22) 




(191 


1211 


(20! 









-101 

-ICS 
-1Q3 
-104 



SN54100 IJI 



SN74100 |J,N) 





^ r 


18) 


_ua_ 


1D 


(101 


I9I 




(161 


I IS) 




(171 









-2QI 
-2Q2 
-203 
-204 



J. N PACKAGES 


1 nc 


13 nc 


2 105 


14 itc 


3 1D2 


IB 2D3 


4 1Q2 


16 2D4 


S 1Q1 


17 2Q4 


6 nc 


1 B 2Q3 


7 GND 


19 10.3 


3 20\ 


20 104 


9 2Q2 


21 104 


10 202 


22 1D3 


1 1 2D1 | 23 1C 


1? 2C 1 24 V CC 



For chip carrier information, 
contact the factory. 



" Pin numban shown on los^c symbols are *or J and IS! package only, 
nc — no internal connection. 



Texas 337 
Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 7&2&S 



PRODUCT GUIDE 



101 



AND-OR-GATED J-K NEGAT1VE-EDGE- 
TRIGGERED FLIP-FLOPS WITH PRESET 
typical performance 



TYPE 


*max 


PWR 


SET- 
UP 


HOLD 


| 'H1Q1 


60 MHi 


100 mW 


13 nil 


ns: 



i Falling edge of clock pulie 

SN54H101 <J) SN74H101 (J.N) 



logic symbol 11 
JW-flL 

nt>™- 
J28 ML 

K1A 

KIB^ 
K2A-SH! 
K28 M 



pin assignments 



J. H packages. 


1 J1A 


B 5 


2 JIB 


9 KtA 


3 J?A 


10 K 1 B 


4 J2B 


1 1 k;2a 


5 PHI 


12 K2B 


E □ 


1 3 CLK 


7 8N0 





po&ilivf logic: J 
K 



U1A-J1BI4 (J2A J2B) 
<K1A . KtB) + (K2A ■ K2BI 



102 



logic symbol* 



ptn assignments 



AND-GATED J-K IMEGATIVE-EDG E- 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical porformanco 



TYPE 


'max 


PWR 


SET- 
UP 


HOLD 


| 'H102 


50 MHj 


1 00 mW 


13 us; 


nsi 



PRE 
J1 ■ 
J2 ■ 

a ■ 

CLK 
K1 



I FflllinQ odoe of cluck pulse 
SN54H102U1 SN74H102U.NI 



I3I 
«l 


s 






& 


1J 




10) 






(SI 


19) 








^>C1 




^ (61 


& 




(101 

ml 




IK 




R 







J. N PACKAGES 


1 nc 


8 Q 


1 till 


a ki 


3 J1 


10 K2 


4 J2 


1 1 K3 


5 J3 


CLK 


6 a 


la rtte 


? GND 


1* Vcc 



positive logic: J = J1 • JZ - J3 

K a Kl ■ K2 ■ K3 



103 

DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS 
WITH CLEAR 
typical performance 



logic symbol 1 * 



pin assignments 



type] w 


PWR/ 
F-F 


SET- 
UP 


HOLD 


•M103 SO MH/ 


100 mW 


13 nsj 


nsl 



u 

1CLK 
IK 

1CLR 
2J 

JCLK 
2K ■ 

2CLR 



114) 
111 P^ 


1J 

>CT 
IK 
ft 


1121 


^ 1131 


(31 


(2! ^ 


(71 

151 ~ 


19) 


> 


(101 
IC1 ^ 


(81 







J. H PACKAGES 


1 1CLK 


6 3D 


7 lOT 


9 20. 


3 ■ K 


10 2K 


4 VCC 


11 GND 


2tL>, 


12 1Q 


6 I't.l H 


i is 10 


T 3J 


14 1j 



4 Falling edge of clock pulse 
SN54H103 (J) SN74H103 IJ.NI 



i numtofs shown on logic symbols are for J gnd hj packages Only, 
- no Internal connection. 
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104 



AND-GATED J K MASTER-SLAVE 
FLIP-FLOPS 

typical performance 



TYPE 


PWR 


SET- 
UP 


HOLD 


■104 


75 mW 


10 nsl 


nsl 



wT 1 

i — & 



SN54104 (J,FH) SN74104 (J.NI 



191 





s 




& 






IJ 






a 






IK 


CI 




R 





pin assignments 



J. U PACKAGE 


FH PACKAGE 


1 JK 


8 □ 


1 NC 


11 NC 


3 KH 


;i CLK 


2 JK 


12 Q 


3 K1 


10 K2 




1 3 CLK 


4 J1 


1 1 K3 


4 K1 


14 K2 


[, .13 


12 .12 


5 NC 


IS NC 


6 Q 


13 CLR 


G Jl 


16 K3 


7 GWO 


1-5 VCC 


7 NC 


17 NC 






8 J2 


18 J3 




9 Q 


19 CLR 


10 GW 





positive logic: J - J1-J2*J3 
K = K1 *K2-K3 



105 



logic symbol 1 



pin assignments 



AND-GATED J-K MASTER-SLAVE 
FLIP-FLOPS 



typical performance 



Jl - 
35- 
J3 - 



It*. 



TYPE 


PWR 


SET- 
UP 


HOLD 


'105 


85 mW 


10 nsl 


O nsl 



SN54105 (J,FH> SN74105 U.NI 



CLR - 



s 


& 










Si 








CT 
R 



J. N PACKAGE 


FH PACKAGE 


1 JK 


B 5 


1 NC 


1 1 NC 


2 PR? 


9 CLK 


2 JK 


12 □ 


3 Kl 


io fa 


j m 


13 CLK 


4 J! 


1 ! K3 


■ i 


U K2 


5 J3 


12 J3 


S NC 


IS NC 


6 O 


13 cm 


6 Jl 


ie K3 


7 GND 


14 V C C 


7 NC 


17 NC 




8 J2 


18 J2 


9 Q 


IB CLR 


10 GiMO 


20 V CC 



lei 



positive logic: J - .11-JS-J3 
K - K1.K2-K3 



Ipin numbers shown on loflic symbols are for J and N packages only. 
NC — no internal connection. 
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106 

DUAL J-K NEGATIVE-EDGE 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 

typical performance 



logic symbol* 



pin assignments 



TYPE 


'max 


PWR/ 


SET- 






HOLD 




F-F 


UP 




| 'HI 06 


50 MHz 


ion mW 


13 nsl 


nsl 



L Falling edce of clock pulse 

SN54H106 (J) SN74H106 (J.NI 



lPRE 
1J 

1CLK 

IK 

1CLR 



2PRE 

2J 
2CLK 

2K 
2CLR 





5 
U 
>C1 
IK 
R 


lib} 


(4) 




Q14) 
(111 


1161 


(3i ^ 


191 


> 


1121 


■^iioj 


18) ^ 







J. N PACKAGES 


1 J Cl h 


9 !J 


3 !PT0 


10 275 


3 1CLR 


1 1 20 


4 1J 


12 2K 


5 Vqc 


13 GNO 


6 2CLK 


14 in 


J 2PBT 


15 10 


8 2CLR 


16 IK 



107 

DUAL J-K FLIP-FLOPS 
WITH CLEAR 
typical performance 



TYPE 


'max 


PWR/ 
FF 


SET- 
UP 


HOLD 


■107 


20 MHz 


50 mW 


nsl 




'LS107A 


45 MHz 


10 mW 


20 nsl 


ml 



logic symbol, '107 1 



icTH^ 



pin assignments 




t Rising edge of clock pulte 

. Falling ceig-i of clock pulse 

SN54107 U,FH) SN7410? (J.N) 

SN54LS107A (J.FH) SN74LS107A (J.N.FN) 



logic iymbol, 'LS1 07 A* 



J. N PACKAGES | 


FM. FN PACKAGES 


t TJ 


S ZJ | 


5 nc 


1 1 nc 


: 


iB 


3 2CLK 


2 


u 


1 2 2J 


:i 


1Q 


10 iCtfl 


1 


iff 


13 2CLK 


■" 


IK 


11 2K 




1Q 






20. 


12 t CLK | 


5 IK 


IS ^ic 


E 2Q 


1 3 1 CLfl 




IK 


IE 2K, 


7 


GND 


v cc 




17 he 








a so 


1 B 1 CILK 








.- - 


19 ICTTT 








i a 


GND 


20 V CC 



1J - 

1CLK - 

jfti 

1CLR ■ 
2S<- 
2CLK - 

Ml 

2CLR • 



(11 
da 


1J 
>C1 

1X. 
R 


I3I 


(41 


-. (21 


113) 


(51 


soi 


> 


191 ^ 


1111 


161 







10 
10 



2Q 
20 



1 Pin numbers shown on logic symbols are for J and N oackages only, 
nc — no IniorriBl connection. 
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DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET, COMMON CLEAR, AND 
COMMON CLOCK 
typical performance 



logic symbol* 
(91 



pin assignments 



TYPE 


'max 


PWR/ 
F-F 


SET- 
UP 


HOLD 


'H10S 


50 MHz 


100 mW 


13 nsl 


nil 



CLK 

clr 

1PRE 
1J 
1K 

2PflE 
2J 
2K 



(121 




113] 




(41 


111 


(10) 


r-.. 


1111 


(£11 





>C1 
R 

■ r 


12) 


E 
1J 
IK 


^ 13) 


161 







20 
2Q 



J, N PACKAGES 



1 IK 


B 2K 


2 1Q 


9 CLK 


3 1Q 


10 2PBE 


a 1J 


1 1 2J 


5 2Q 


12 CLF1 


e 2Q 


13 1PH£ 


) GND 


14 V CC 



4 Falling edge ai clack pulse 

SN54H108 (J) SN74H108 (J,N) 



109 

DUAL J-K POSITIVE-EDGE -TRIGGER ED 
FLIP-FLOPS WITH PRESET AND CLEAR 
typical performance 



TYPE 




PWR/ 
F-F 


SET- 
UP 


HOLD 


■109 


33 MHz 


45 mW 


10 nst 


6 nst 


'ALS109 


50 MHz 


6 mW 


15 nst 


nst 


'AS109 


125 MHz 


29 mW 


4.5 nst 


ns t 


'LS109A 


33 MHz 


10 mW 


20 nst 


5 nst 



logic symbol' 

1 PRE" 
1J 
1CLK 

1CLB 
2PRE 

2J I 
2CLK ■ 

2K ■ 
2CLR ■ 



pin assignments 



151 ^ 

(2! 


S 
10 
>C1 
IK 
R 


(61 


141 


— -<7t 


131 ^ 


HI ^ 

(141 


(101 


> 


1121 

(131^ 


^ 191 


1151^ 





J. N PACKAGES 


FH. f N PACKAGES 


1 1CLR 


9 23 


1 nc 


1 1 nc 


2 1J 


10 2Q 


2 1CLn 


12 23 


3 IF, 


1 1 IPST 


3 1J 


13 2Q 


4 ICLK 


1 2 2C(- K 


4 ir " 


14 2PT!E 


5 iPHe 


13 2K 


5 1 CLK 


1 b 2 CLK 


b ia 


14 2 J 


C nc 


16 nc 


7 10 


i E 2CLr< 


7 iPBT 


i ; 2tr 


a GKD 


16 V C C 


B 10 


IS 2J 






9 IS 


13 JCTfi 




10 GKD 


20 V CC 



t Rising edge of clock pulse 



SN54109 IJ.FH) SN74109IJ.N) 

SN54ALS109 IJ.FHI SN74ALS109 (N.FNl 

SN54AS109 IJ.FH) SN74AS109 IN, FN) 

SN54LS109A (J,FH| SN74LS109A (J, N.FNl 



110 



AMD-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH DATA LOCKOUT 
typical performance 



logic symbol* 
(131, 
(31 



pin assignments 



PRE 
J1 



TYPE 


tmaK 


PWR 


SET- 
UP 


HOLD 


1 '' 10 


25 MHz 


1 00 mW 


20 nsl 


5 nst 



t Rising edge of clock pulse 
SN54110(J| SN74110IJ,N| 



J2 

a 

CLK 
Kl 
K2 
K3 

cTfi 



<4I 



IS) 



>C1 



J. N PACKAGES 


1 nc 


G □ 


2 CIS 


9 Kl 


3 Ji 


10 K2 


■■ J? 


1 1 K3 


i3 


1 2 CLK 


f □ 


I ?. Fflt 


7 GND 


1* vec 



positive logic: J - J1 - J2 - J3 
K a Kt ■ K2 ■ K3 



' Pin numbers thown on logic ■ivnit-oli are for J And N package! only, 
ic — no internal connection, 
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111 



logic iyiiibo|t 



pin assignments 



DUAL J*K MASTER-SLAVE FLIP- 
FLOPS WITH DATA LOCKOUT 
typical performance 



TYPE 


*max 


PWR/ 
FF 


SET- 
UP 


HOLD 


'111 


25 MHz 


70 mW 


O.nil 


30 nsl 



1 Rising edge- of clock pulcc 



SN54111 IJI 



SN74111 U,N) 



1PRE ■ 

1J ■ 
1CLK - 

IK • 
1CLH - 
2 PRE - 

2J ■ 
2CLK ■ 

2K ■ 
2CLTf- 



121 ^ 


S 

1J "1 
>C1 

ik n 

R 


17] 


14) 


15) 


IE) 


ID 


13) ^ 


[9J 




> 

1 


(121 


1111 


1101 


115) 


113),^ 



J. N PACKAGES 


1 IK 


9 20 


? 'PPE 


10 20 


3 iCLli 


1 1 2CLK 


A 1J 


12 2 J 


5 ICLK 


' 3 2CLA 


G 10~ 


n 2PSE 


7 10 


1 5 2K 


B GND 


16 V CC 



112 

DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical performance 



logic $ymbol T 
iFEE 



pin assignments 



TYPE 


fmax 


PWR7 

F-F 


SET- 
UP 


HOLD 


■ALS112A 


40 MHz 


6 mW 


25 nsl 


nsl 


AS 1 i 2 


200 MHz 


95 mW 






'LS112A 


45 MHz 


1 mW 


20 nsl 


nsl 


'S1 12 


125 MHz 


7 mW 


3 nsl 


nsl 



1J 

ICLK 
1K 
1CLR ■ 
2PRET 
2J 
2CLK 
2K 
2CLR 



Ml ^ 


S 
1J 

> CI 
IK 
R 


I5I 


(31 


111 


(El 


12) 




(31 


"">r> 


> 


nit 


1131 fv, 


^ (71 


1121 


(141^ 







J, N PACKAGES 


n fa FN PACKAGES 


1 ICLK 


3 20 


X rtc 


1 1 nc 


2 IK 


10 2Plfii 


2 ICLK 


12 2Q 


a 1J 


11 2J 


3 IK 


1 3 2ffl£ 




17 2K 


4 1 J 


i a : j 


5 1Q 


13 2CLK 


5 1PRE 


i s 


H iG 


14 2CLH 


B nc 


IB nc 


7 25 


is icte 


7 IQ 


17 2CLK 


6 GND 


it= ,'cc. 


a IQ 


Ifl 2CLR 




9 20" 


19 iCTiT 


10 GND 


20 VCC 



l Falling edge ol elpck pulse 

SN54ALS1 12A (J,FH| SN74ALS1 1 2A IN. FN) 
SN54AS112 (J.FH) SN74AS1 1 2 (N.FN) 
5N54LS112A (J.FHI SN74LS1 12A (J.N, FN) 
SN54S1 12 IJ.FHI SN74S1 1 2 (J.N.FN) 



113 



DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS 
WITH PRESET 
typical performance 



TYPE 


'max 


PWR/ 
F-F 


SET- 
UP 


HOLD 


ALSi 13A 


.10 MHz 


6 mW 


25 nsl 


nsl 


'AS1 13 


200 MHz 


00 mW 






■LSI 13A 


45 MHz 


10 mW 


20 nsl 


nsl 


'S113 


125 MHz 


75 mW 


3 nsl 


nsl 




pin assignments 



J. N PACKAGES 


FH. FU PACKAGES 


1 1 CLK | 8 20 


1 nc 


1 t nt 


2 IK 


i- 20 


2 ICLK 


1 2 2Q 


3 5J 


1 2PHI 


3 IK 


13 2Q 


■1 IPflE 


1 1 2J 


4 1J 


Id 7 PRE 


5 1 Q 


12 2K 




15 rVC 


6 IQ 


13 2CLK 


6 1 PRE 


ie 2 J 


? C,\D 




7 nc 


T7 nc 




3 Id 


: : k 


9 IQ 


13 2CL< 


1 Gfiil 


20 V CC 



I Falling edge ol clock pulse 

SN54ALS1 1 3A IJ.FH) SM74ALS1 1 3A (N,FN) 
SN54AS1 13 IJ.FHI SN74AS1 13 IN.FNI 
SN54LS113A IJ.FH) SN74LS1 13A IJ.N, FN) 
SN54S1 1 3 IJ.FHI SN74S1 1 3 IJ.M.FNI 



1 Pin numtmrs shown on logic symbols are for J and N pacfcng« only, 
nc — no internal connection. 
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DUAL J K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET, COMMON CLEAR, 
AND COMMON CLOCK 

typical performance 



TYPE 


'tllilX 


PWR/ 
F-F 


SET- 
UP 


HOLD 


'ALS1 14A 


40 MHz 


6 mW 


25 nsl 


list 


'AS 1 14 


200 MHz 


95 mW 






'LSI 14A 


45 MHz 


10 mW 


20 nsl 


nsl 


SI M 


125 MHz 


7 5 mW 


3 nsl 


nsl 




pin assignments 



H 






>C1 


, r; 




s 




IS) 


1J 




^ <6> 


IK 










(91 






m 



2Q 
20" 



J. N PACKAGES 


FH. FN PACKAGES 


1 i cm 


B :~ 


1 nc 


' ■ n, 


2 IK 


■-■ : o 


2 1CLH 


12 20 


3 1J 


1 □ 2 PHI 


3 IK 


' ] 2Q 


a ,pnc 


1 | 2J 


4 1 J 


l :TTT 


5 10 


12 2K 


& nc 


15 nc 


6 1Q 


13 CLK 


6 1 PRE 


16 2 J 


7 GnO 




7 «: 


1 7 nc 




6 10 


IB 2K 


SJ 10~ 


19 CLK 


10 GND 


20 V(;c 



4 Filing edgtr of clock pulse 

SN54ALS1 1 4A <J,FH) SN74ALS1 14A IN. FN) 
SN54AS1 14 (J.FH) SN74AS1 14 (N.FN) 
SN54LS1 14AU.FH) SN74LS1 14A IJ.N.FN) 
SN54S1 14 IJ.FHI SN74S1 14 IJ.N.FNI 



116 

DUAL 4-BIT LATCHES 
typical performance 



logic symbol* 



pin assignments 



1CLR- 

ici I;> fc» IT 



TYPE 


BITS 


CLEAR 


DELAY 


TOTAL 
POWER 


'116 


S 


LOW 


1 1 ns 


2 60 mW 



,I3L 



SN54116 IJ.FH) 



SN74116 U.NI 



1D2- 
ID* 
1D4 



(101 



2D1- 
2D2- 
2D3- 
2D4- 



116) 


ID 


(171 


1 18) 


1131 




1201 




(211 


(221 




1231 











■ iai 

102 

- 1Q3 

- 1G4 



-201 
-2Q2 
-203 
-2Q4 



J. N PACKAGLS 


FH PACKAGE 


1 rCLR 


13 2CLR 


1 


1 5 nr. 


2 lEl 


14 2C1 


2 ICTr 


16 2CLH 


3 lE2 


! & 2C2 


3 iCl 


17 2Cl 


4 TD1 


Hi 2D1 


4 lC2 


is 2C2 


5 1CH 


1 '■ 2Q1 


& 1D1 


19 2D1 


b in:' 


1 B 2D2 


6 101 


20 201 


7 1Q2 


13 2Q3 


7 107 


21 203 


B 1D3 


20 2D3 


fi nc 


22 nc 


& 1 Q 3 


21 203 


9 102 


23 202 


10 1D4 


22 70* 


10 !D3 


24 2D3 


n JQ4 


23 2Qrt 


1 1 1Q3 


25 203 


12 GND 


^CC 


12 1D4 


2G : i ; 






13 JQ4 


27 2Q4 




M GND 


28 Vcc 



* Pin nuiTitali shown On logic symQoli nrn for J and N packages only. 
He — no inmrtiat connection. 
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DUAL PULSE SYNCHRONIZERS/ DRIVERS 
typical performance 



logic symbol* 
- (4| 



pin assignments 



TYPE 


ENABLE 
INPUT 


COMP 
OUTPUT 


FREO 
RANGE 


POWER 


'120 


YES 


YES 


DC to 
30 MHz 


255 mW 



SN54120 (J.FH) 



SN74I20 (J.N) 



2S1 

25; '"' ^ 



" 5I 



J. N PACKAGES 


FH PACKAGE 


1 IK | 9 2Y 


1 nc 


11 


2 lSl 


10 2 V 


2 1M 


■ : :T 


3 IS2 


1 1 2C 


3 1 St 


13 2v 


4 If! 


12 2H 


4 1S2 


M 2C 


5 1C 


13 251 


5 1?) 


IS 2R 


6 TV 


14 252 


6 nc 


k; 


7 IV 


i ', ? m 


7 1C 


17 2Sl 


B GiVD 


,6 V CC 


B IV 


IS 252 






9 IV 


19 2%f 




10 CND 


20 Vcc 



121 



logic symbol* 



pm assignments 



MONOSTABLE MULTIVIBRATORS 
typical p G r f □ r i n.i n c.<: 



TYPE 


NO. OF INPUTS 


OUTPUT 
PULSE 
RANGE 


TOTAL 
POWER 


HI 


LO 


121 


1 


2 


40 ns-28 : 


90 mW 


'L12! 


1 


2 


40 ns-28 s 


40 mW 



A2- 



13) ^ 




a 


1 JT. 












16) 
Q 


151 


n 




> 


^ilio 








nx/ 






Rl 


cx 


cx 





, Jc (,0, i ,1,, ± 



J. H PACKAGES 


1 Q 


B nc 


2 nc 


3 Rini 


3 -- ■ 


10 C,, t 


a A2 


ir Hfl " ; 


5 B 


1 2 nc 


6 □ 


13 nc 


7 GMD 


14 VCC 



SN54121 (J> 
SN54L121 (J> 



SN74121 (J.NI 



121 . , 
'L121 . 



Rjnt - 2 kfi nominal 
■ R int *4 k!i nominal 



122 

RET RIGGER ABLE MONOSTABLE 
MULTIVIBRATORS WITH CLEAR 

• Up 10 1 00% duly cycle 

• Will not Irigger from cliiar 



typical performance 



logic symbol 1 * 



pin assignments 



B1 
B2 



111 ^ 


'.■1 




JT. 




12! ^ 








13) 


(31 








14) 






> 


^ IS) 


151 JrZ 










H 
Rl 


CX 


RX/ 
CX 





TYPE 


NO. OF INPUTS 


DIRECT 


OUTPUT 
PULSE 
RANGE 


TOTAL 
POWER 


HI 


LO 


CLEAR 


122 


2 


2 


YES 


45 ns— 


115mW 


'L122 


2 




YES 


90 ns.~ 


Sir, mW 


'LS122 


2 


2 


YES 


45 ns-« 


30 mill 



131 
Rim 



J, N PACKAGES 


FH. FN PACKAGES 


1 AI 


B Q 


I n C 


1 1 nc 


2 A2 




3 Al 


12 a 


3 at 


10 nc 


3 A3 




>j b: 




4 Bl 


14 nc 


5 CLB 


12 nc 


S nc 


15 nc 


6 Q 




E B2 


16 Ceni 




' ■'• '-<c.i 


7 nc 


17 « 






- i [ h 


18 nc 




9 Q 


19 W 




tO GND 


20 Vcc 



SN54122 IJ.FHI 
SN54L122 Ul 
SN54LS122 IJ.FHI 



'122 . . . R im - 10 k!J nominal 
■L122 . . . R int - 20 kil' nominal 
'LS122 . . . R lnt = 10 kil nominal 



SN74122 (J.NI 
SN74LS122 (J.N.FN) 



f Pin numbers shown on logic symbols are for J and N package* only, 
nc — no internet connection. 
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logic symbol 



pin assignments 



□ UAL RETRIGGERAELE MONO 
STABLE MULTIVIBRATORS 
WITH POSITIVE AND NEGA- 
TIVE INPUTS AND DIRECT ,CLR 
CLEAR ICsnt 
typical performance IHcul^xt 



TYPE 


OUTPUT 
PULSE 
RANGE 


TOTAL 
POWER 


'123 


45 ns-™ 


230 mW 


'L123 


90 ns= 


T 1 5 mW 


■LS123 


45 ns-™ 


60 mW 




J, H PACKAGES 


FH. FN PACKAGES 


1 IA 


g 2A 


1 nc 


U nc 


2 IB 


io - n n 


2 1A 


12 2A 


3 ICLI1 


1 1 2'CW< 


3 IB 


13 2B 




12 2Q~ 


4 lETR 


M 2 CLR 


5 20 


13 10 


6 lB 


IS 2S 




1" lCo„ 


6 nc 


18 nc 




15 1IWC„, 


7 !0 


17 10 


a GND 


16 «CC 


a !C„, 


18 IC,„ 






a 2 fi B , 


19 IR„^C„, 




10 GNO 


20 V C C 



SN54123 (J,FH) 
SN54L123 t JV 
SN54LS123 IJ.FH) 



SN74123 IJ.NI 



SN74LS123 IJ.N.FN) 



124 



Ionic symbolt 



pm assignments 



DUAL VOLTAGE-CONTROLLED 
OSCILLATORS WITH ENABLE 
INPUTS 

typical performance 



TYPE 


FREQ 
RANGE 


POWER 


'SI 24 


1 Hz to 

sa mhz 


52S mW 



SN54S124 |J,FH| SN74Si24 (J.N.FN 



1 EN 

1 RNG 

1 FC 
1CX1 
1CX2 

2 EN 

2 RNG 
Z FC 
2CX1 
2CM 



(8j fj 

«i n 


OSC V C C 
||16) 




5V 

RNG 10SC] 
FC 

cx IG 
ex 




ui n 




^ (101 


(Bl )( 


1111 


V 

lose) 


nil n 


in n 


112) J( 









J.N PACKAGES 


FH. fN PACKAGES 


1 2FC 


9 GND 


1 nc 


H ! nc 


2 1FC 


10 2Y 


2 2fC 


1 7 GND 


3 1 RNG 


1 1 7EN 


3 1FC 


13 2Y 


4 1CX1 


12 2CXI 


4 1SNG 


14 2EN 


6 1CX2 


13 2CX2 


b 1CX1 


15 2CX1 


6 1 EN 


14 2RNG 


g nc 


16 nc 


7 IV 


1 B OSC V C C 


7 3CX2 


17 2CX2 


H OSC GNO 


16 V CC 


B lEH 


1 B 2RNG 






3 IV 


1 9 OSC Vcc 




10 DSC GND 


20 V^C 



| (B) 
OSC GND 



11 Pin number* shown on logic tymbal's ,-tra for J and N packages only, 
nc — no internal connection, 
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QUADRUPLE BUS BUFFER GATES 
WITH THREE-STATE OUTPUTS 
typical performance 



logic symbol, "125* 



pin assignments 







MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54125 


10 ns 


-2 mA 


16 mA 


SN74125 


10 ns 


-5.2 mA 


16 mA 


SN54 LS125A 


S ns 


-1 mA 


12 mA 


SN74LS125A 


3 ns 


-2.6 mA 


24 mA 



1G ' 
1A ■ 
2G < 
2A ■ 
3G ■ 
3A 
4G 



(21 


EN 1 

V 


13) 


(61 


W ^ 




15) 


(SI 


110! r-^ 




(9) 


111) 






(121 







logic symbol, 'LS125A 1 ' 



J. U PACKAGES 


FH. FN PACKAGES 


1 IE 


8 3Y 


1 nc 


1 1 nc 


2 )A 


9 3A 


2 l5 


1? 3Y 


3 1Y 


10 33" 


3 1A 


13 3A 


4 2G" 


11 4Y 


d 1Y 


U 35 


5 2A 


12 4A 


5 nc 


15 nc 


6 2Y 


13 4Q 


6 2G~ 


10 4Y 


7 GND 


14 V C C 


? nc 


1 ? 






B 2A 


1 hi 4A 




9 2V 


1 9 4G 




10 GND 


20 V CC 



SN54125 (J,FH) 
SN54LS125A (J.FH) 



SN74125(J,N, 
SN74LS125A U.N.FN) 



(ID) r 
(9) 



eu 10 



positive logic: Y ■ A 



126 

QUADRUPLE BUS BUFFER GATES 
WITH THREE-STATE OUTPUTS 
typical performance 



logic symbol, '126* 
ID 



pin assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


SN54126 


10 ns 


-2 mA 


16 mA 


SN74126 


10 ns 


-5.2 mA 


16 mA 


5N54LS126A 


8.5 ns 


1 mA 


1 2 mA 


SN74LS126A 


8.S ns 


-2.6 mA 


24 mA 



3A ■ 
4G - 
4A 



112) 



logic symbol, ' LS 1 26 A* 
HI . ... t> 



J. N PACKAGES 




FH, FN PACKAGES 


1 1G 


B 3Y 




1 ft C 


11 nt 


2 1A 


9 




2 ■ G 


12 3V 


3 1 Y 


1C 3G 




3 1 A 


13 3A 


A 20 


1 1 4Y 




4 1Y 


14 3C- 


& 2A 


12 4 A 




£ nc 


1& nc 


b j; 


13 4G 




6 20 


16 4Y 


7 GND 


1* v cc 




7 nc 


1 7 nc 






8 2 A 


IB " 




9 2Y 






t0 GND 


20 V CC 



1G 



1 21 



SN54126 U.FHI 
SNB4LS126A {J,FH| 



SN74126 U.NI 
SN74LS126A (J.N.FNI 



20 



141 



1131 

(121 



positive logic: Y-A 



1 Pin numbers snov*n on logic symbols are lor J ana N packages only, 
nc — no internal connection. 



46 



Texas 
Instruments 

POST OFFICE SOX 225012 ■ DALLAS. TEXAS 7S265 



PRODUCT GUIDE 



128 



logic symbol^ 



pin assignments 



LINE DRIVERS 

fSN5412B . . . 75 J2 DRIVER 
SN74128 ...SQfl DRIVER) 
typical pHr!ormanco 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


SN54128 


48 mA 


-29 mA 


7 ns 


SN7412B 


48 mS 


-42.4 mA 


7 ns 



3B - 



4A- 



(21 




N »1 


131 


in 


IS) 






16) 


\ 1101 


181 




191 


\ (13) 


111) 




mi 











SN54128 IJ.FH) 



SN74128 IJ.N) 



4B 

positive logic: Y 



J. N PACKAG£S 


FH PACKAGE 


1 IV 


B 3 A 


t nc 


1 1 nc 


2 1A 


9 3H 


2 1Y 


12 3A 


■ H 


10 3Y 


3 1A 


13 36 


-: ? . 


11 4A 


4 IB 


14 3Y 


5 2A 


12 46, 


5 nc 


IS 


2B 


13 4Y 


6 2r 


IB 4A 


7 GHD 


14 V CC 


7 nc 


17 nc 






s 2A 


1B 4B 




9 2B 


19 4Y 




10 GNQ 


20 V CC 



131 



logic symbol 5^ 



pin assignments 



3- TO 8-LINE DECODERS/ 
DEMULTIPLEXERS WITH 
ADDRESS REGISTERS 
(combines decoder and 3-bit 
address register and incorporates 
2 enable inputs to simplify cascadingl 
typical performance 



>CS 



Gl- 



TYPE 


CLOCK 

TO 
OUTPUT 


ENABLE 
TIME 


TOTAL 
POWER 




8.5 ns 


10 ns 


25 mW 


■AS! 31 









I in:. 

19) 



LVO 
L:Y1 

- Y2 
LY3 
-Ya 
-Y5 
-Y6 

- Y7 



SNS4ALS131 IJ.FH) 
SN54AS131 IJ.FH) 



SN74ALS131 (N.FNI 
SN74ASJ31 IN, FN) 



[)] 
12) 



DMUX 

>C8 


^ U5I 


80 


4 
5 




^ I14I 




s 113) 




^ 1121 




< 1111 


ft 


^ (10) 


191 
s (71 




; 





-YD 
-VI 



Pin numbers ihown on logic ivniDoli are far J and N packages only 
nc — no internal connection. 



J, N PACKAGES 


FH, FN PACKAGES 


1 A 


9 Y6 


1 nc 


! 1 nc 


2 a 


10 Y5 


2 A 


12 Y6 


3 C 


11 V4 


2 B 


13 Y5 


A CLK 


12 Y3 


4 C 


14 Y4 




13 Y2 


5 CLK 


15 Y3 


6 G1 


14 Y! 


8 nc 


16 


7 Y7 


15 Y0 


7 LT2 


it v; 


a g ; 


16 V CC 


? G1 


IS Yl 




9 Y7 


1 3 YD 






10 GND 


20 V CC 
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logic symbol* 



pin assignments 



QUADRUPLE 2-INPUT POSITIVE- 
NAND SCKMITT TRIGGERS 
typical performance 



1B- 
2A- 



TYPE 


HYSTERESIS 


DELAY 


ZB- 


132 


0.8 V 


15 ns 


3A- 


■LS132 


0.8 V 


15ns 


3B - 


■5132 


0.55 V 


8 ns 


4A- 



SN54132 (J.FH) 
SN54LS132 (J.FHl 
SN54S132 (J.FH) 



SN74132 (J.Nl 
SN74LS132 U.N.FN) 
SN74S132 U.N.FNI 



{11 


10 


\ 13) 


(2) 


\ (6) 


(41 




15} 




19) 




(101 




(11) 


(12) 




1131 









J. h PACKAGES 


fH. FN PACKAGES 


1 1A 


B 3Y 


1 nc 


1 1 n C 


2 IB 


B 3A 


2 1A 


12 3V 


3 1 Y 


10 33 


3 IB 


13 3A 


4 2A 


1 1 4V 


4 5 ¥ 


14 3B 


5 2B 


12 4 A 


5 ™_ 


IS nt 


fl 2¥ 


13 4B 


a 2A 


18 4Y 


7 <3N5 


14 V cc 


7 nc 


17 rtC 






B IB 


IB 4A 




B 3V 


1 9 4B 




10 OHO 


20 V CC 



positivo logic: Y 



133 

13-INPUT 

PQSITIVE-NAND 

GATES 

SN54ALS133 (J.FH) 
SN54S133 (J.FH) 



typical performance 



nbolt 



TYPE 


POWER 


DELAY 


'A LSI 33 


2 mW 


8 ns 


■SI 33 


19 mW 


3 ns 



SN74ALS133 IN.FNI 
SN74S133 IJ.N.FNl 




pin assignments 



J. N PACKAGES 


FH, FN PACKAGE'S 


1 A 


9 V 


1 nc 


1 1 nc 


1 3 


10 H 


3 A 


13 y 


3 C 


11 1 


3 B 


13 M 


4 D 


12 J 


4 C 


14 i 


S E 


13 K 


5 


1 5 J 


B T 


14 L, 




IB nc 


7 G 


15 M 


7 E 


17 K. 


8 GNQ 


16 V CC 


S F 


;a l 






9 G 


19 W 




10 GNO 


50 V CC 



positi»e logic: V = ABCDEFGHUKLM 



134 

12-INPUT POSITIVE-NAND GATES 
WITH THREE-STATE OUTPUTS 
typical performance 



logic symbol* 



pin assignment* 



OC ■ 
A 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


SN54S134 


4.5 ns 


-2 mA 


20 mA 


SN74S134 


4.5 ns 


—6.5 mA 


20 mA 



SN54S134 IJ.FH) 



SN74S134 (J.N.FNI 



(151^ 


& 

EN 




HI 




(2) 






(31 






tal 






IS] 






(61 




V 


17) 






(ID) 






mi 






112) 






H31 






(141 













J. N PACKAGES 


FH. FN ('ACK/.OrTS 


1 A 


9 V 


1 nq 


1 1 nr. 


2 B 


10 H 


2 A 


12 v 


-J C 


1 1 1 


3 Q 


1 3 H 


4 D 


13 j 


* C 


l ■ 


I E 


13 K 


S D 


15 J 


a f 


14 L 


6 nC 


13 "< 


7 G 


15 Cu 


7 E 


1 7 K 


9 GNO 




B F 


IB L 






9 G 


15 OC 




10 GND 


20 



positWo Jogic: Y * ABCDEFGHIJKL 



' Pin numbers shown an logic symbols ma for J and M pijckagHs only, 
nc — no Internal connection. 
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typical performance 



pin assignments 



QUAD EXCLUSIVE 
OR/NOR GATES 

SN54S135 (J,FH) 



TYPE 


POWER 


DELAY 


-S135 


325 mW 


8 ns 



SN74S135 IJ.N.FN) 



10 • 
2A • 



3FJ ■ 
4A ■ 
48 ■ 



to 


r 1 


-1 


2 






N2 

h 


r 


-i 


2 





J r N PACKAGES 


FH„ FN PACKAGES 


1 1 A 


9 3V 


1 nc 


1 1 nc 


:■ ■ :■ 


10 3A 


2 T M 


i : , v 


3 1 V 


' 1 .■■ 


3 IB 


13 3A 


■* 1C.2C 


12 *'\ i 


.; i v 


14 3Q 


5 2A 


13 -4Y 


1 ( 2C 


lb 3C.4C 


6 2B 


14 4A 


B I1C 


1G nc 


7 2Y 


15 4B 


7 2A 


17 


S (jND 


16 V CC 


B 2B 


IB 4A 






9 2Y 


19 4 El 




10 GND 


20 V C C 



positive logic: Y » A © B © C = ABC + ABC + ABC + ABC 



136 



typical performance 



logic symbol 



pin assignments 



QUAD EXCLUSIVE-OR 
GATES WITH OPEN- 
COLLECTOR OUTPUTS 

SN54I36 (J.FH) 
SN54LS136 (J.FH) 



TYPE 


POWER 


DELAY 


'136 


1 50 mW 


27 ns 


TS136 


30 in',*.' 


18 ns 



SN74136 (J,NI 
SN74LS136 (J.N.FN) 





- 1 fi 


(31 


I2I 


161 


(41 




i5) 




I'D 




181 




no: 


111) 


1121 




1131 







positive logic: Y ■ A © B ■ AB + AB 



J. h PACKAGES 


FH. FN PACKAGES 


] 1 A 


B 3Y 


1 nc 


11 nc 


2 IB 


o. 3 A 


2 1A 


12 3Y 


3 ir 


10 3B 


1 ib 


13 3A 


4 2A 


1 1 4Y 


■* IY 


U 36 


b 2B 


12 4A 


& nc 


15 nc 


6 2Y 


13 49 


6 ZA 


16 4Y 


7 GND 


14 V CC 


7 nc 


1 7 nc 






8 20 


18 4A 




9 2Y 


IS -SB 




IG 5ND 


20 VCC 



1 Pin numbers shown on logic symbols aro tor J and N packages onlv. 
nc - no internal connection. 
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3- TO 8-LINE DECODERS/ 
DEMULTIPLEXERS WITH 
ADDRESS LATCHES 
typical performance 



logic symbol* 



pin assignments 



TYPE 


SELECT 
TIME 


ENABLE 
TIME 


TOTAL 
POWER 


■ALSI37 


11 nj 


10 ns 


55 mil 


'AS137 








'LSI 37 


17.5 ns 


16 ns 


55 mW 



SN54ALS137 IJ.FH) 
SN54AS137 IJ.FH) 
SN54LS137 IJ.FH) 



SN74ALS137 IN, FN) 
SN74AS137 IN.FNI 
SN74LS137 (J.N, FN) 



81- 

02+ 



141 



12] 



' 5 > 



I4> ^ 


Xi'V 

- 


^ 1151 


11) 

121 


so 


1 


1141 




1 

2 

2 

4 

3 


■i. 1131 


13) 




k 1121 


(6, 




^ (111 


& 


4 

EN S 

a 


». 1101 


151 ^ 


IC. 01 




III 




7 



-Y0 
-Yl 
-Y2 

t-va 

-Y4 

-Y5 
-Y6 
-Y7 



OR 




CS 


DMUX 













^ 1151 


BD 




^ 1141 




}' 


2 


». 1131 






^ (121 






3 


— rttll 


a 




4 


(101 






5 


13] 






6 


17) 






7 





- Yl 
-Y2 
-Y3 



J. N PACKAGES 


FH. FN PACKAGES 


1 A 


S Y6 


1 nc 1 T 1 nc 


2 B 


10 Y5 


2 A | 12 YE 


3 C 


1 1 Y4 


3 B 


13 Y5 


A GL 


i 


4 C 


M Y6. 


5 G2 


t3 Y2 || 5 GL 


lb Y3 


6 G1 


14 Yl 


1 6 nc 


16 -c ■ 


7 Y7 


1 & YO 


7 52 


17 T2 


B GNO 


1 G V CC 


S Gl 


IS Yl 




9 Y? 


19 va 


|30 GNO 


20 v cc 



1 Pin numbers shown on IoqIc symbol* ore for J and N packnges oniv. 
nc — no internal connoclian. 
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3- TOG-LINE DECODERS/ 
DEMULTIPLEXERS 
typical performnnM 



logic symbol 

a (II 



pin sislgnminli 



12) 



TVPE 


SELECT 


ENABLE 


TOTAL 


TIME 


TIME 


POWER 


'ALS138 


8.5 ns 


9 ni 


25 mW 


'AS138 






'LS138 


22 ns 


21 ns 


31 raW 


'S13S 


8 m 


7 ns 


245 raW 



I3I 



SN54ALST38 [J.FHI 
SN54AS13S (J,FH) 
SN54LS138 (J.FHI 
SN54S138 (J.FHI 



SN74ALS13S IN.FNI 
SN74AS133 (N.FNI 
SN74LS13S (J.N.FN) 
SN74S138 (J.N.FNI 



BIN/OC1 




J. N PACKAGES 


FH FN PACKAGES 


1 A 


!l Vi, 


1 nc 


1 1 MI 


1 1 


10 vs 


2 A 


|J YO 


3 C 


1 1 Y« 


3 H 


13 YS 


•■. H2A 


1! Y3 


4 C 


1 .1 v.: 


5 G"2B 


13 Y2 


B Ssi 


1 5 Y3 


i, a i 


M VI 


6 nc 


IS nc 


7 Y7 


15 YO 


7 tj2B 


1 1 : 3 


6 CNO 


IB Y CC 


B G1 


IB Yl 






9 Y7 


1B YO 




10 OND 


JO v cc 



B- 
C- 

Gl- 
G2A- 
G2B- 



111 


• 


□ MUX 

1- : 

i 


^ 115) 


121 


^ 041 


13) 


^ (131 


16) 


^ 1121 




A 

5 

e 

7 


^ 111) 


& 


_ (10) 




™ 


151 ^ 


L, 171 







-YO 

Lvi 

^Y2 
-Y3 
-Y4 
-Y5 



139 



logic symbol* 



pin assignments 



DUAL 2- TO 4-LIIME 
DECODERS/DEMULTIPLEXERS 
typical performance 



TYPE 


SELECT 


ENABLE 


TOTAL 


TIME 


TIME 


POWER 


'A LSI 39 








'AS139 








'LSI 39 


22 ns 


1 9 ns 


34 mW 


'S139 


7.5 ns 


6 ns 


300 mW 



(31 
■ HI , 



SN54ALS133 (J.FH) 
SN54AS139 (J.FH) 
5N54LSJ39 (J.FHI 
SN54SJ39 (J.FHI 



SN74ALS139 (N.FNI 
SN74AS139 (N.FNI 
SN74LS139 (J.N.FNI 
SN74S139 U.N.FNI 



. 


151 


16) 


-- 


(71 




112) 




(111 


^ (101 




(01 



-, 


|5| 




(01 




171 






(111 


--- 


(101 




lill 



1Y0 
1Y1 
1Y2 
1Y3 
2Y0 
ZY1 
2YZ 
2Y3 



1Y0 
1Y1 
1Y2 
1Y3 
2Y0 
2Y1 
2Y2 
2Y3 



J, N PACKAGES 


FH. f!i PACKAGES 


t 1G 


9 2Y3 


1 nc 


1 1 nc 


2 1A 


10 2Y2 


: 


1 2 2Y3 


3 IE 


J1 2Y1 


3 IA 


13 2V2 


■: l Y Q 


\2 2VO 


A IB 


14 2Y| 


5 1 VI 


i 3 -Li 


5 IYO 


.5 7Y0 


6 1V2 


14 2A 




16 nc 


7 1Y3 


15 2G 


7 in 


17 26 


i) GND 




B 1¥2 


IB 2A 




9 1Y3 


19 25 






tO GND 


20 V CC 



* Pin numbers shown on logic symbol* ara lor J and N packages onlv. 
nc — no Internal connection. 
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logic symbol* 



pin assignments 



DUAL 4-INPUT POSITIVE- 
NAND 50-QHM LINE DRIVERS 
typical performance 



1A- 
1B- 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER 
PER 
GATE 


■SKO 


GD mA 


-40 mA 


4 ns 


44 mW 



SN54S140 IJ.FHI 



SN74S140 (J.N.FNI 



HI 
(2) 






I4I 




15) 


(51 




M0> 


112) 




(131 





J. N PACKAGES 


fh. r;j PACKAGES 


1 1A 


B 2V 


1 rvc 


1 1 nc 


2 IB 


S 2A 


2 1A 


12 2f 


3 nc 


1 ZB 


3 ia 


13 2A 


A 1C 


1 1 nc 




! ■; ! B 


& 10 


12 2Z 


5 nc 


15 nc 


© IV 


13 7D 


1C 


16 nc 


7 GNO 


14 V CC 




17 nc 






8 ID 


1 8 1C 




9 1 Y 


~ 9 




10 G'.3 


20 Vcc 



positiva logic: V ■ ABCD 



141 



logic symbolt 



pin assignments 



BCO-TO-DECIMAL 
DECODER/DRIVER 
typical performs nc* 



TYPE 


OUTPUT 
SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


'141 


7 mA 


60 V 


B0 mW 



SN74141 (J,NI 



3CD/DEC 



0Q 

1 O 

2 O 

3& 

50 

ja 

SO 
9 0ti. 



J1SI 



1131 



I 1 J- 



J. N PACKAGES 


1 B 


9 3 


1 


10 7 


3 A 


1 1 6 


A D 


12 GND 


5 V CC 


1 3 4 


6 B 


li 5 


f C 


16 1 


- : 


It 



142 

COUNTER/LATCH/ 
DECODER/DRIVER 
typical performance 



STR8 



logic symbol 7 
1131 r 



pin assignments 



TYPE 


OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


'142 


7 mA 


55 V 


340 mW 



SN74142 (J.N) 



CTR 
OIV10 



3CDDLC 

2£> 

40 

5S> 



60=>— 

70 = 
SO 
90 



J, W PACKAGES 


1 CLB 


9 1 


3 7 


10 G 


a g 


1 1 8 


A A 


1 2 9 


5 h 


13 57 RB 


6 3 


14 Q 


7 3 


15 CLK 


8 GNO 


" '" ■ 



9 

Op 



t Pin numbers shown on logic symbols are for J ond N packagai only, 
nc — no irnernol connection. 
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COUNTERS/LATCHES/ 
DECODERS/DRIVERS 
typical per lor ma nc* 



logic lymbal* 



pin atsienmenti 





OUTPUT 


OFF-STATE 


TYPE 


SINK 


OUTPUT 




COHRtNT 


VOLTAGE 


SN54143 


15 mA- 


7 V 


SN74143 


15 mA" 


7 V 


5N54144 


20 mA 


1 5 V 


SN74144 


25 mA 


ID V 



STRB J"!—!*. 



SN54I43 IJ) 
SN54144 IJI 



SN74143 (J.Nl 
SN74144 (J,N) 



CLR - 

PCli 

SCEI 



7^ 



CTFIDIV10 

1 



V11 
VII 
G12 
11 + 



14 
15 

ie 

17 



1201 



BCD/7SEG 

t> 

[T3] 



I1B0 

blBO 
olBfi 

d18Q 
elB O 
1190 
glSO 



18 ft ^ 





j 


N PACKAGES 


1 


13 


a 


Q B 


■l 


CI K 


14 




QC 


i 


CLH 


15 


a 


0.0 


4 


nisi 


16 b 




5 Bl 


17 


QA 


■ 


a 


Bl/ 
BED 


IB AS 


b 


7 


DP 


19 OC 


a 


9 


dp 


10 


QO 


d 


9 d 


31 


sthb 


■ 


10 1 


2? 


MAX 


i 


1 1 




.'3 







1 2 


GND 







MAX 
dp 



145 

BCD-TO-DECIMAL DECODERS/ 
DRIVERS FOR LAMPS, RELAYS, MOS 
typical performance 



logic symbol* 



pin assignments 



TYPE 


OUTPUT 
SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


A- 
B- 
C - 


'145 


00 mA 


15 V 


21SmW 


D - 


'S4LS145 


12 mA 


15 V 


35 mW 




'74LS145 


80 mA 


15 V 


35 mW 





SN54145 IJ.FHI 
SN54LS145 IJ.FH] 



SN74145 (J,N) 
SN74LS145 (J,N,FN| 



BCD/DEC 

[> 



00 



20 
30 
4fi 
52 
6 O 
70 
SO 
9£> 
>9Zo- 





121 




(31 




(41 


a. 


151 




IGI 




(7) 


- 


191 




(701 




(11) 



J. U PACKAGES 


FH. FN PACKAGES 


1 


9 7 


1 nc 


1 1 nc 


2 1 


10 8 


2 


12 7 


3 2 


■ 1 5 


3 • 


13 a 


4 3 


12 D 


4 2 


14 S 


S 4 


13 C 


5 3 


15 D 


6 5 


la s 


6 nc 


16 nc 


7 6 


15 A 


7 4 


1 7 C 


S GND 


16 KCC 


!! 5 


1 II El 




" ll 


19 A 


10 GND 


20 V CC 



147 

10-LINE DECIMAL TO 
4-LINE FJC0 PRIORITY 
ENCODERS 
lypical performance 



logic symbol* 



pin assignments. 



,±LLLc* 



^3 



TYPE 


POWER 


DELAY 


'147 


225 mW 


10 ns 


'LS147 


60 mW 


15 ns 



SN54T47 IJ.FHI 
SNB4LST47 (J.FHI 



SN74147 IJ.N) 
SN74LS147 |J,N,FNI 



JiL, 



JIL 

(61 



1141 



J. N PACKAGES 


FH. FN PACKAGES 


1 4 


9 A 


I nc 


1 1 nc 


1 5 


10 9 


2 4 


12 A 


3 6 


1 1 1 


3 S 


13 9 


4 7 


i; 2 


4 S 


14 1 


s a 


■ .:■ 3 


5 7 


15 2 


6 C 


id □ 


6 nc 


16 nc 


7 8 


15 nc 


7 a 


17 3 


a GND 


16 V CC 


B C 


l S D 




□ B 


1 9 nc- 


10 CUD 


20 V cc 



r Pin numbers shown an logic symbols 

ere for J and N packages only, 
ic — no internal connvcttqn. 



FONT TABLE T3 - RESULTANT OISPLAYS USING '143, '144 
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l™ 
_/ 
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_f 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



3-53 



PRODUCT GUIDE 



148 



logic symbol* 



pin assignmanti 



8* TO 3-UNE OCTAL 
PRIORITY ENCODERS 
typical performance! 



TYPE 


POWER 


DELAY 


■MB 


180 m« 


12 ns 


'LSI 48 


60 mW 


15 ns 



SN54148 IJ.FHI 
SN54LS148 (J,FH) 



SN7414S |J,N) 
SN74LS148 (J.N.FNI 



(111 




(121 




(13) 




11) 


f-- 




1 31 




14) 





o;zio 
vzn 

2/Z12 
VIM 
4/Z14 
5/Z1S 
6/Z16 
i7/Z17 



12' 

13- - 

14- - 
IB- 
IS- 



(151 , 



EO 



J, N PACKAGES 


FH. FN PACKAGES 


1 


9 AO 


1 nc 


1 1 nc 


2 5 


10 


;■ a 


12 AO 


3 6 


11 1 


7. 


1 j -■ 


4 7 


12 2 


4 6 


14 ' 


5 El 


■ i j 


? 7 


■ 3 - 


6 A2 


14 GS 




16 nc 


7 Al 


IS EO 


7 El 


17 3 


■: GNO 


16 V CC 


B A2 


18 




3 A.1 


19 EO 


10 GND 


20 V CC 



-A1 
-A2 



150 



logic symbol* 



pin assignments 



1-OF-16DATA 

SELECTORS/ 

MULTIPLEXERS 



1 1 5) 
(14) 



TYPE 


□ ATA 
TO INV 
OUTPUT 


FROM 
ENABLE 


TOTAL 
POWER 


1 50 


11 ns 


18 ns 


200 mW 



SN541S0 U.FH) 



SN74150 U,N) 



E2 ' 
E3 ■ 
E4 . 
E5 ■ 
E6 ■ 
E7 ■ 
EB ' 
E9 ■ 

E10 ' 

Ell ■ 

E12 

E13 

E14 ' 

E1S 





MUX 


[ N 

B> 
,J 




u 
1 




.' 




3 




■■■ 








6 




7 

a 




'i 




11! 




11 




12 




13 




14 




v., 





J N PACKAGES 


FH PACKAGE 


1 E7 


13 C 


1 nc I 1 5 nc 


2 EG 


14 a 


2 E7 


IB C 




15 A 


1 EG 


17 B 


■1 


16 EI5 


4 F f 


lfi A 


v. 


17 1 5 -1 


: ■ 


119 fih 


6 E2 


19 E 3 3 


■ 


20 El 4 


7 El 


19 £12 


: E2 


21 E13 


8 EO 


2Q El 1 


B IK 


22 nc 


3 G 


21 ElO 


3 El 


23 El 2 


10 W 


2? i'[ 


■ EO 




1 1 D 


2 a ! b 


' 1 ~ 


25 ElO 


1 2 GND 




12 W 


26 ES 




13 O 


27 EE) 


14 GNO 





T Pin numbers shown on Ionic symbols are lor J and N packages only, 
nc — no internal connection. 
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151 



logic lymbol* 



ptn lutgnrnmu 



10F-8 DATA SELECTORS/MULTIPLEXERS 
typical performance 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA 
TOINV 
OUTPUT 


DATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


■1 B1 A 


8 ns 


16 ns 


22 ns 


146 mW 


•ALS151 


C ns 


5 ns 


**. . 5 ns 


30 mW 


'AS151 


3 ns 


3.5 ns 


5 na 


130 mW 


'LSI 51 


1 1 ns 


1 B ns 


27 ns 


30 mW 


■SI 5 1 


4.5 ns 


6 ns 


9 ns 


225 mW 



SN54151AIJ.FH) 
SN54ALS151(J,FH> 
SN54AS151 [J.PH1 
SN54i.S15] (J.FHI 
SN54E1S1 U.FH) 



SN74151A IJ.NI 
SN74ALS1S1 (N.FNI 
SN74AS151 (N.FNI 
SN74LS151 IJ.N.FNl 
SN74S1S1 [J.N.FN) 



C 
DO ' 
01 
02 
D3 
D4 ■ 
DS ■ 
DO ■ 
07 ■ 



171 
lll> 


MUX 

EN 

,H 




110! 


10) 


14) 


11) 


(21 


1 
I 

3 
4 
S 

7 


111 


HE) 


1141 


(131 


(12) 





J. N PACKAGES 


FH, FN PACKA0H 


1 113 


g c 


1 Be 


1 1 nc 


1 03 


10 B 


S 03 


1! C 


3 Dl 


1 1 A 


3 02 


13 It 


4 DO 


i: oi 


4 Dl 


U A 


5 V 


13 DO 


& DO 


IB 07 


W 


14 D9 


« ns 


Ifl nc 


, s 


1 S D4 


^ v 


17 oa 


8 OND 


10 v cc 


a w 


16 DF. 




9 * 


18 D4 


10 GND 


20 Vcc 



152 

1-of-8 DATA SELECTORS/MULTIPLEXERS 
typical performance 



logic symbol^ 



pin aisignmonti 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA 
TO JNV 
OUTPUT 


FROM 
ENABLE 


■1 52A 


8 ns 




130 mW 


'LSI 52 


1 1 ns 


18 ns 


28 mW 



c ■ 

DO ' 
Dl 
02 



SN54152A (J.FHI 
SN54LS152 (J.FH) 



D6 
D7 



1101 


MUX 

;h 



1 

2 
3 
4 


191 


lai 


151 


141 


131 


12) 


(II 


(131 


(12) 


E 
6 
7 


Mil 





J. N PACKAGES 


FH. FN PACKAGES 


1 04 


» C 


1 nc 


: ! nt 


2 D3 


a a 


2 D4 


12 C 


;i □ i 


10 A 


3 03 


13 B 


■■■ 01 


11 D7 


4 D2 


14 A 


5 DO 


12 D6 


5 nc 


15 nc 


6 W 


13 D5 


6 Dl 


16 D7 


7 GND 


" v cc 


7 DO 


t 7 nc 




DO 


18 D8 


9 W I 19 D5 


10 GND j 20 Vcc 



153 



logic symbol? 



pm assignments 



DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
typical performance 





DELAY TIMES 




TYPE 


DATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


TOTAL 
POWER 


'153 


14 ns 


17 ns 


1 80 mW 


'ALS153 


5 ns 


4.5 ns 


31.5 mW 


'AS153 


3.5 ns 


5 ns 


105 mW 


'LI 53 


27 ns 


34 ns 


90 mW 


'LS153 


14 ns 


17 ns 


31 rnW 


'S153 


6 ns 


9.5 ns 


225 mW 




1G . 

ICO - 

1C1 ■ 
1C2 
ICS • 

2G 
SCO 
2C1 
2C2 
2C3 ■ 





MUX 

EM 



1 


(71 


lei 


15) 


(41 


2 
3 


19) 


(31 


1161 ^ 




(101 


(111 


(121 






1131 





J. hi PACKAGES 


FH. FN PACKAGES 


1 iT 


9 it 


1 nc 


1 1 nc 


2 a 


10 2CO 


2 ITJ 


12 2V 


3 ica 


1 1 2C1 


3 a 


13 2C0 


4 IC2 


12 2C2 


4 1C3 


14 !CI 


5 1C1 


13 2C3 


& 1C2 


15 2C2 


1 CO 


14 A 


B nc 


la nc 


7 1T 


15 2AT 


7 1C1 


17 2C3 


a GND 




B ICO 


19 A 




9 1Y 


IS 26" 


10 GND 


20 V CC 



SN54153 (J.FHI 
SN54ALS1 53 (J.FH) 
SN54AS153 (J.FH) 
SN54L153 (Jl 
SN54LS153 IJ.FHI 
SN54S153 U.FH) 



SN74153 IJ.NI 
SN74ALS153 IN, FN) 
SN74AS153 (N.FNI 

SN74LS153 (J, N.FNI 
SN74S153 (J.N.FN) 



1 Pin numbers ihown on logic ivmOoli ara for 3 nod N Dockage* only, 
nc - no internal connection, 
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154 

4-LINE TO 16-LINE DECODERS/ 

DEMULTIPLEXERS 

typical performance 



SN54154 |J,FH) 
SN54L154 IJ| 



SN74154 IJ.Ml 



logic symbol* 





SELECT 


ENABLE 


TOTAL 




TYPE 


TIME 


TIME 


POWER 




'154 


23 m 


19 ns 


170 mW 


A - 


■L154 


46 ns 


38 ns 


6b .T-W 


B- 



81- 
G2- 



1211 



121 
(31 



JBJ_ 

J2L 



ID ' 

II : 



G2- 



JUL 



117) 



pin assignrrnKiu 



■ 10 

■ 11 

■ 12 

■ 13 

■ 14 
• IB 



•10 

■ 11 
12 

■ 13 
■14 

■ 15 



J. N PACKAGES 


FH PACKAGE 


1 


13 11 


1 nt 


IS nt 


7 1 


14 12 


2 


IB 11 


3 2 


15 13 


3 1 


17 1? 


: 3 


16 14 


4 2 


18 13 


5 4 


17 IS 


5 3 


19 14 


6 5 


ia G"l 


6 4 


20 15 


7 6 




7 5 


21 G"l 


B 7 


20 D 


a nc 


22 no 


9 e 


c 


9 e 


23 ^2 


10 a 


22 fj 


10 7 


24 


11 10 


23 A 


1 1 8 


75 C 


1 2 GMQ 


24 VfX 


12 9 


26 




13 10 


27 A 


1 4 GND 


2 8 V C C 



I Pin numbers shown on logic jymbola are for J and N package* anlv. 
nc — no internal connection. 
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155 

DECODERS/DEMULTIPLEXERS 
I tot em pels outputs] 
typical performance 



logic symbol* 

21 in* la 4-line Decoder 



pin assign merits 



TYPE 


SELECT 
TIME 


ENABLE 
TIME 


TOTAL 
POWER 


"155 


21 ns 


16 ns 


125 roW 


'LS155A 


18 ns 


15 ns 


30 rnW 



1G i'l f> 



_Ul_ 



1131 



13) 



SN54155 1J.FH) SN74155 |J,NI 

SN54LS165A IJ, FH) SN74LSI5SA, IJ, N, 



logic symbo[ t 
3-line to 8-line Decoder 



FNI 



J15l_ 



X/Y 



EN,) 



in 
3 a 

op 
IP 
20 
3f 



logic symbol* 
1-line to 4 line DMUX 



--. 


m 




15) 




141 




Bl 




|10) 




111) 




(12) 



1Y0 
1Y1 
1Y2 
1Y3 

2Y0 
2Y1 
2Y2 
2Y3 



J. N PACKAGES 


FH. FN PACKAGES 


1 1C 


9 2Y0 


1 nc 


1 1 nc 


3 irj 


10 2Y1 


2 1C 


12 2Y0 


3 B 


1 ; 2Y2 


3 lET 


13 2Y 1 


4 1 Y3 


12 2Y3 


■1 fl 


14 2Y2 

15 2Y3 


5 1Y2 


13 A 


5 W3 


6 1 Yl 


14 2G 


6 nc 


IB nc 


7 1YQ 


15 2C 


7 TY2 


17 A 


B GND 


18 V CC 


B IV1 


IB 2G" 




9 1YQ 


19 2*T 


10 ■ GWO 


20 V CC 





(1DI 




till 




(121 




(71 




(Gl 




151 




MI 




logic symbol* 

Mine to B-linn DMUX 



(13i 


DMUX 



•l , ; 
]./'• : 

1 : 


^ 19) 


(101 


131 


111) 




^ 112) 


Tn5i 


^ (71 


<2]^ 


^ (61 




^_ 151 


Ml 





- 2YD 
-2Y1 

■ 2Y2 

- 2Y3 
-1Y0 
' 1V1 

- 1Y2 

■ 1Y3 



156 

DECODERS/DEMULTIPLEXERS 
fopen-co Hector outputs) 
typical performance 



logic symbol* 

2-Jlne to 4-iir, 



pin assignments 



TYPE 


SELECT 
TIME 


ENABLE 
TIME 


TOTAL 
POWEH 


■155 


23 ns 


18 ns 


125 mW 


LSI 5C 


33 ns 


26 ns 


31 mW 



(31 



SN54156 U.FHI 
SN54LS156 (J,FH) 



SN74156 (J.NI 
SN74LS156 (J.N.FN) 



1a£ 

2oSj 
3oO 

op£2 

2PO 
_3££ 





(SI 




151 




14) 


--, 


19) 




(101 




(111 


^_ 


(121 



1Y0 
1Y1 
1Y2 
IY3 

2Y0 
2Y1 
2Y2 
2Y3 



1-line 10 4 line DMUX 



logic symbol* 

3-hne to 8-}irie Decode 



J, N PACKAGES 


FH, FN PACKAGES 


1 1C 


9 ? Vfl 


1 nc 


11 nc 


2 ltf 


10 2Y1 


2 IC 


1 2 2Y0 


3 R 


1 1 2Y2 


3 1G~ 


13, 3Y1 


4 1Y3 


12 2Y3 


4 B 


14 2Y2 


5 1Y2 


13 A 


5 1Y3 


15 2Y3 


G l Yl 


14 3G~ 




16 f>C 


7 1Y0 


1 & 2C 


7 1Y2 


17 A 


B GND 


10 Vcc 


8 1Y1 


10 2G~ 




9 IY0 


19 aC 


10 GND 


20 VCC 


ic 

l-t 


fflic symbol* 

ine to Bltnt DMUX 




1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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157 

QUAD 2- TO VLINE DATA 
SELECTORS/MULTIPLEXERS 
[nan -inverted data outputs) 1 
typical performance 



logic symbol 7 



pin flfcignrnfints 



G 
A/5 • 





DELAY TIMES 




TYPE 


DATA TO 
NON-tNV 
OUTPUT 


FROM 
ENABLE 


TOTAL 
POWER 


•157 


9 ns 


14 ns 


150 mW 


'ALS1S7 


5 ns 


6.5 ns 


33 mW 


'AS157 


35 ns 


7,5 ns 


96 mW 


'L157 


18 ns 


27 ns 


75 mW 


'LS157 


9 ns 


14 ns 


49 mW 


'SI 57 


5 ns 


8 ns 


250 mW 



3A . 
3B 



05) ^ 


EN 
G1 

* r 


14) 


11] 


(21 


T mux 
1 


[3! 


17) 


15) 




16) 


19) 


in) 




110] 


(IZI 


(14) 




[131 







j. n Packages 


PH. FH PACKAGES 


1 A/fl 


5 3¥ 


1 IV 


1 I nc 


2 16 


10 36 


2 A/B 


12 3Y 


3 IB 


1 1 3A 


3 3 A 


13 3S 


4 1 Y 


12 4Y 


* ib 


14 3" 


5 2A 


13 48 


5 IV 


15 4Y 


B 2B 


14 4A 


B rr_ 


IB nc 


7 2Y 


15 G 


7 2A 


17 4B 


B GND 


IB V CC 


£ 23 


IB 4A 




3 2Y 


19 G 


10 GND 


20 V CC 



SN54157 IJ.FHI 
SN54ALS157 U.FH) 
SN54AS157 IJ.FHl 
SN54L157 IJ) 
SN54LS157 (J.FHI 
SN54S1S7 IJ.FH] 



SN74157 U,NI 
SN74ALS157 IN, FN) 
SN74AS157 (N.FNI 

SN74LS157 IJ,N,FN) 
SN74S157 (J,N,FNI 



158 

QUAD 2- TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
finvt'lftd data outputs) 
typical performance 



logic symbol* 



pin assignments 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA 
TO INV 
OUTPUT 


FROM 
ENABLE 


'ALS15S 


5 ns 


6.5 ns 


1 1 .5 mW 


'AS 158 


1.2 ns 


6 ns 


78 mW 


'LS158 


7 ns 


12 ns 


24 mW 


■S1EB 


4 ns 


7 ns 


1 95 mW 



G 

*m • 

1A . 
1B ■ 
JA • 
2B ■ 
3A 
3B ■ 
4A • 
48 



in 


EN 
01 


(41 


in 


T MUX 

1 


[31 

IS) 


„ Ol 
^ (91 




_fGI | 

(111 " 




(tOl 


^ i*2l 


,UI 




(13) 







J. N PACKAGES 


FH, FN PACKAGES 


1 Aft 


S TV 


1 nc 


1 1 nc 


2 1 A 


to aa 


2 A.E 


12 3 V 


3 18 


11 3A 


3 1A 


13 3B 


4 ,Y 


1 2 4Y 


4 IB 


14 3A 


5 2A 


13 4B 


5 1Y 


15 4Y 


6 2B 


14 4A 




! t 


7 2Y 


15 G 


7 


17 4B 


B GND 


16 V CC 


B 23 


IS 4A 




3 2Y 


19 3" 


10 END 


20 V{x 



SN54ALSI58 IJ.FH) 
SN54AS15B IJ.FH) 
SN54LS158 (J.FHI 
SN54S158 IJ.FH) 



SN74ALS158 IN.FNI 
SN74AS158 (N.FNI 
SN74LS15B (J.N.FNI 
SN74S158 (J.N.FN) 



1 Pin numbaf* shown on logic ivmb&lj are tor J ano N packages only, 
nc — no internal connection. 
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159 

4- TO 16-LINE DECODERS/ 
DEMULTIPLEXERS 
(open-collector outputs) 
typical performance 



lojic symbol. '1 59* pin asiignmenB 



TYPE 


SELECT 
TIME 


ENABLE 
TIME 


TOTAL 
POWER 


'159 


24 ns 


19 m 


170mW 



SW54T59 (J.FHi 



SN74T59 (J.N) 




J. N PACKAGES 



B 7 



1 TO 



12 GND 



T3 11 



M 1? 



IB 13 



20 



33 A 

" vex 



FH PACKAGE' 



16 13 



1914 



22 nc 

23 G? 



2& B 



27 A 



GND 2B Vcc 



T Pin numbers shown on logic symbols a ro far J and N packages only, 
nc - no internal cormaction. 
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160 

SYNCHRONOUS 4-BIT 
COUNTERS 
(decade, direct clear) 
typical performance 



logic symbol, "1 60 t 



pm assignments 



CLfl 
LOAD ■ 



TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


'16D 


26 MH.- 


ASYNC-L 


3D5 mW 


'ALS1 60A 


40 MH? 


AS YN C- L 


60 mW 


■AS 1 60 




ASYNC-L 




•LSI 60 A 


25 MHi 


ASYNC-L 


93 mW 



ENT ' 
ENP ■ 
CLK ■ 

A . 
B ■ 

C 



ID ^ 

(101 


CTRD1V10 
CT-0 
M1 
M2 

G3 " 13CT - 9 
G4 

C572,3,4* 

H r 1 


(151 


(71 


114! 
113! 


121 I-. 


131 


1.5D |1l ~] 


(41 


121 


151 


(121 


[41 


16) 


1111 


181 







Qa 



J. N PACKAGES 


FH. FN PACKAGFS \ 


1 ClR 


9 LOAD 


1 rtc 


11 nc 


2 CLK 


10 ENT 


2 Ctft 


1 2 WaB 


3 A 


H Q D 


3 CUC 




■i H 


\'J C 


4 A 


14 D D 


5 C 


13 a a 


5 B 


IE Oc 


6 D 


14 d a 


8 nc 


IB nc 


7 ENP 


is rc:o 


7 C 


17 Ofl 1 


a GND 


16 V CC 


a D 


IB Q A 






9 ENP 


19 RCO 




10 GNO 


20 V CG 



SN54160 IJ.FH) SN74160IJ.NI 
SN54ALS160A IJ.FH) SN74ALS160A IN, FN) 
SN54AS1 60 U.FH) SN74AS1 60 IN, FN) 
SN54LS160A IJ.FHI SN74LS160A (J.N.FNI 



logic symbol, 'LSIBOAt 



CLR 

LOAD 

ENT ' 
ENP • 
CLK ■ 

A . 
B 

C 



(11 ^ 


CTROIV1Q 
CT-0 
Ml 
M2 

G3 3CT " 3 
G4 

>C5/2.3.4* 


(tsi 


no) 


114) 


17) 


121 


13) 


l.ED [1] 


141 


1131 


[21 


(51 


112) 
(111 


!4] 


(61 


[el 









' OA 
■ Qc 

• D 



161 

SYNCHRONOUS 4-BIT 
COUNTERS 
(binary, direct clear) 
typical performance 



logic symbol, '161* 



pin assignments 



CLR 
LOAD ■ 



TYPE 


COUNT 
FRED 


CLEAR 


TOTAL 
POWER 


ENP 
CLK 


'161 


25 MHz 


ASYNC-L 


305 mW 


A 


•ALSI61 A 


40 MHz 


ASYNC-L 


60 mW 


B 


'AS! 61 




ASYNC-L 




C 


' LSI 61 A 


25 '.'UN- 


ASYNC-L 


93 mW 






ID |^ 


CTRD1V1S 
CT-0 




{101 


Ml 
M2 

T3CT-15 

□3 
G4 

C5/2.3.4- 

1 r 


115) 


1141 


171 


12) 


(31 


1.6D [1! 1 


14) 


(131 


[21 


151 


112) 


[41 


(61 


1111 


[8] 







Qa 
Qb 
Qc 
od 



J. N PACKAGES 


FH. FN PACKAGES 


1 CTFt 


3 LOAD 


1 nc 


11 fit 


2 CLK 


10 ENT 


2 Cl-Ft 


12 LCtftB 


3 A 


11 Go 


3 CLK 


13 ENT 


4 Et 


i? Qc 


4 A 


1* 0(> 


& C 


13 Q S | 


k< e 


!5 Q C 


6 n 


14 A 


6 nc 


16 nc 


7 ENP 


15 RCD 


7 C 


17 Q 6 


8 GND 


IB V CC 


B D 


i a o A 






li v.? 


13 RCQ 




10 GND 


20 V CC 



SN54161 (J.FH) 
SN54ALS)61A(J,FHI 
SM54AS161 IJ.FHI 
SN54LS161 A IJ.FHI 



SN741S] U.N) 
SN74ALS1 61 A (N.FNI 
SN74AS161 IN, FN) 
SN74LS1 61 A 1J.N.FN) 



logic lymbol.'LSf 61 A f 



CLR 
LOAD 

ENT 
ENP - 
CLK ■ 



(11 
no) 

_I7I 

(21 


CTRDIV16 
CT-0 
Ml 
Ml 

G4 

>CS/2,3,4t 

i. r 


(161 


(141 


131 


1.5D :i! 


(41 


[131 


[21 


1(3) 


[121 


[41 


(51 


111) 


[S] 







OA 

Qa 
oc 
do 



T Pin numbers shown on logic symbols are for J and N packegm only, 
nc — no internal connection. 
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162 

SYNCHRONOUS 4-BIT 
COUNTERS 

{decade, synchronous clear) 
lypicail performance 



logic symbol, '162'* 



pin assignments 



TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


•162 


25 MHz 


SYNC-L 


305 niW 


■ALS162A 


40 MHz 


SYNC-L 


SO mW 


'AS162 




SYNC-L 




| 'LS162A 


25 MHz 


SYNC-L 


93 mW 


'SI 62 


10 MHz 


SYNC-L 


475 mm 



CLB 
LOAD ■ 

ENT ■ 
ENP • 
CLK ■ 



111 r-. 


CTFiDIVIO 
5CT-0 
M1 
M2 

G3 I 307 " 9 
G4 

CS/2,3.4* 


(16) 


110! 


|7| 


114) 


I-, 


(31 


1.5D [11 


141 


1131 


E2I 


15) 


1121 


[4] 


161 


(111 


181 







' OA 
B 
Qc 
■ Q D 



J. U PACKAGES 


FH. FN PACKAGES 


1 CM 


a LlTaU 


1 AC 


11 nc 


2 CLK 


10 ENT 


2 CTE 


12 tsm 


3 A 


It 00 


LI CLK 


] ENT 


4 a 


12 Oc 


4 A 


1* D 


6 G 


,3 . °a_ 


& a 


IB Oc 


6 D 


14 A 


6 nc 


16 PC 


7 ENF> 


IS HCO 


7 C 


17 Ofl 


8 GND 




8 


IB Q A 






9 ENP 


19 RCO 




10 GHQ 


20 V C C 



[ojic symbol, 'LS162A, 'S162+ 



SN54162 (J,FH| 5N74I62IJ.N) 

SN54ALS1G2A (J.FHl SN74ALS162A |N,FN> 

SN54AS162U.FH] SN74A5162 IN, FN) 

SN54LS162A IJ.FHI SN74LS162A (J.N.FNI 

SN54S162 (J,FH) SN74S162 |J,N,FN» 



CLR 
LOAD - 

ENT ■ 

ENP ■ 
CLK - 



<*' r-. 


CT P. DIVIO 
6CT-0 
Ml 
M2 

G3 3CT - 9 
G4 
>C5/2,3.4t 

H r 


1151 


110! 


1141 


(71 


12) 


(31 


1.5D 11] 


14) 


(13) 


(2! 


151 


112) 


w 


(El 


111! 






Is] 





Qa 
Ob 
Oc 
Oo 



163 

SYNCHRONOUS 4-BIT 
COUNTERS 

{binary, synchronous clear) 
typical performance 



logic symbot, '163* 



pin assignments 



TYPE 


COUNT 
FR6Q 


CLEAR 


TOTAL 
POWER 


'163 


25 MHz 


SYNC-L 


305 mW 


A LSI 63 A 


40 MHz 


SYNC-L 


GO mW 


'ASI63 




SYNC-L 




'LS163A 


25 MHz 


SYNC-L 


93 mW 


'SI 63 


40 MHz 


SYNC-L 


475 mW 



CLR 
LOAD 

ENT 
ENP ■ 

CLK ■ 



111 r* 


CTRDIV1G 
5CT-0 
Ml 
M2 

G3 13CJ - K 
Gi 

C5/2,3,4» 

4 r 


115) 


*£ 

110) 


17) 


(141 


(2) r _. 


|3| 


14) 


1.5D [1) 


(131 


[21 


(••■> 


(12) 


141 


(61 


nil 


[61 







Qa 
Ob 

Qc 



J. N PACKAGES 


FH. F>1 PACKAGES 


1 Cl& 


9 LOAC 


1 nc 


1 1 nc 


2 CU( 


10 ENT 


2 cTr - 


lj CoTtf 


3 A | 1 1 Q D 


3 CLK 


13 ENT 


4 B 


"■ 


4 A 


14 


5 C 


13 Oh 


5 B 


15 Q C 


& □ 


■ i a 


6 hC 


16 nc 


7 ENP 


IS RCO 


? C 


17 Oft 


a GUD 




H D 


18 Q fl 






9 £NP 


19 RCO 




10 [j 


20 Vcc 



logic symbol, 'LS163A, 'S163* 



SN54163 IJ.FH) 
SN54ALS163A (J.FH) 
SN54AS163 (J.FH) 
SN54LS163A IJ.FH] 
SN54S163 IJ.FHI 



SN74163 U.N) 
SN74ALS163A IN.FN] 
SN74AS163 (N.FN) 
SN74LS163A [J.N, FN] 
SN74S163 U.N.FNI 



CLR 
LOAD ■ 

ENT • 
ENP ■ 

CIK ■ 





CTRDIV16 
5CT-0 
Ml 

NI2 

G3 3CT - 15 
04 
>C5/2.3.4t 


115) 


110] 


(71 


114) 


_I2] 

(31 


1.5D 111 


(41 


1131 


121 


15) 


(121 


141 


[6) 


(111 


(SI 







A 

o B 
Qc 
■ QD 



■ Pin numbers shown on logic symbols aro for J and N packages only 
nc — no Internal connection. 
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164 

8-BIT PARALLEL OUT 
SERIAL SHIFT REGISTERS 
(synchronous clear) 
typical performance 



logic symbol* 



pin assignments 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


•164 


2 5 MHz 


GATED □ 


LOW 


167 mW 


ALS 1 64 




GATED D 


LOW 




'L164 


1 2 MHi 


GATED D 


LOW 


34 mW 


'LSI 64 


25 MHz 


GATED D 


LOW 


80 mW 



SN54154 IJ.FHI 
SN54ALS164 (J.FH] 
SN54L164 (Jl 
SNS4LS164 fJ.FHI 



SN74164 IJ.NI 
SN74ALS1B4 (N.FNI 



5N74L5164 (J.N.FNI 



r. 


ID 


131 


14) 




151 




I6I_ 

(101 






(111 




(121 




(131 







OA 

°B 

Oc 

Qd 
°l 
Qf 
Og 
oh 



J N PACKAGES 


FH. FM PACKAGES 


1 A 


8 CLK 


1 nc 


1 1 nc 


2 B 




2 A 


17 CLK 


3 0„ 


10 Of 


3 B 


13 CLH 


a Ob 


1 1 Of 


J o,. 


14 Oe 


5 OC 


'.' Q G 


5 nC 


1 S 


6 Qd 


13 Oh 


6 S 


16 Of 


7 GND 


14 V CC 


7 nc 


17 nC 






8 Q C 


18 Q G 




3 Qd 


13 a„ 




10 GND 


20 V C C 



165 

B-BIT SHIFT REGISTERS 

fparallel-loed with complementary outputs) 

typical performance 



logic symbol" 



pin assignments 



CLK INH ' 
CLK 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


•165 


25 MHz 


D 


NONE 


210 mW 


Al.SK'.;> 










■LS165 


35 MHz 


D 


NONE 


105 mW 



SN6418B (J.FH) 
SN54ALS166 IJ.FH) 
SNS4LS165 IJ.FHI 



SN74 165 U.NI 
SN74ALS16S IN. FN) 
SN74LS165 U.N.FN1 



11) 


SRC8 
G1 [SHIFTI 
C2 ILOADI 


(15) 


" 1 >C3J-». 

1 

' r 


12) 


110) 


3D 
2D 


111 


112) 


2D 


113] 




(14) 


13) 






(4| 




151 




IE) 







J, fl PACKAGES 




FH. FN PACKAGES 


1 SH l"T5 


9 Qm 




1 nc 


11 nt 


2 CLK 


10 5ER 




2 SK.LD 


13 Q„ 


3 E 


1 1 A 




3 CLK 


13 "-- 


4 F 


12 B 




4 E 


14 A 


5 G 


13 C 




5 F 


15 B 


6 H 


14 D 




6 TK 


IB nc 


l 5 H 


1 5 CLK INH 




1 G 


17 C 


8 GND 


is V CC 




a h 


18 D 






9 n„ 


19 CLK INH 




10 GND 


20 v cc 



-On 

-0"h 



166 

8-BIT SHIFT REGISTERS 

(para He (/serial input; serial output) 

typical performance 



logic symbol' 



pin assignments 



CLft 
SH/LC 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


CLK INH 
CLK 


'166 


20 MHz 


D 


I OW 


360 mW 


SER 


ALSI GG 




D 


LOW 




A 


'LS10GA 


35 MHz 


D 


LOW 


1 1 mW 


B 



SN54166 (J.FHI 
SN54ALS166 IJ.FH) 
SN54LS166A IJ.FHI 



SN74166 (J.NI 
SN74ALS166 IN.FN) 
SN74LS166A IJ.N.FN) 



191 ^ 


5HG8 

R 


16) 


Ml [SHIFTI 
M2 ILOADI 


T 


>C3H-» 


171 


m 






(21 


1.3D 

2.3D 


131 


2.30 


14) 




(51 






1(11 




1111 




112) 




I14| 









J. N PACKAGES 




FH. FN PACKAGES 


1 SER 


9 OH 




1 nc 


11 nc 


2 A 


10 E 




2 Stn 


ij ran 


3 B 


1 1 F 




3 A 


13 £ 


4 C 


\: o 




4 B 


14 f 


5 D 


i3 o H 




5 C 


15 G 


CLK INH 


14 H 




6 nc 


IB nc 


7 CLK 


1 5 SH/FB 




7 D 


17 H 


a GND 


if- v C c 




a CIK INH 


18 H 






9 CLK 


19 SWLD 




10 GND 


20 Vc c 



' Pin numbers shown On logic symbols 3f0 lor J and N ptichages only, 
nc - no interna' connection. 
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PRODI 



167 



logic symbol* 



pin assignments 



SYNCHRONOUS DECADE 
RATE MULTIPLIERS 



>6lll 



typical performance 



STROBE 
ENABLE 
UNITY/CAS 
CLR- 
SET-T09- 
B0- 



noi 



031 ^ 



(121 



TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


■167 


25 MHz 


ASYNC-H 


270 mW 



SN54167 U.FHI SN74167 U.NI 



vo 

CT-0 
CT-9 



4P 

IRATEl 



(51 
16) 



-Y 
■ ENABLE 



J. N PACKAGES 


FH PACK 


1 DC 


9 CLK 


1 mc 


1 


2 E2 


10 5 TflB 


2 w; 


12 


3 B3 


11 ENin 


3 B2 


13 


. SET 
TQ-9 


UN1TYJ 
CAS 


4 B3 


14 


5 Z 


13 CLR 


SET- 
TO-9 


16 £ 


6 Y 


14 BO 


6 nc 


1 6 nc 


7 EN out 


is ni 


1 Z 


17 CL. 


H GNP 


16 Vcc 


a y 


1 BO 








19 ai 




ID GND 


20 Vcc 



168 



logic symbol* 



pin assignments 



4-BIT UP/DOWN SYNCHRO- 
NOUS COUNTERS 
(decade) 

typical performance 



U/G- 



TYPE 


COUNT 
FREQ 


TOTAL 
POWER 


'ALS168A 


40 MHz 


75 mW 


'AS168 






■SI 68 


40 MH2 


500 mW 



EOT- 
CLK- 



SN54ALS16BA (J.FHI SN74ALSI68A IN, FN) 
SN54AS168 (J.FHI SN74 ASt 68 ( N.FNl 
5N54S168 (J,FH) SN7431 68 U.N.FNI 



191 _ 

m 


CTROIV10 
Ml ILOAD) 
M2 iCOUNTI 
M3|0P) 

M4IDOWNI 3,5CT=9 
4.5CT-0 

Q5 
GC 

>Z.3,S,6./C7 
>2,4,5,6- 

h r 


ns} 


1141 


12) 

-n 

1 3) 


I4I 


1.7D [1] 


1131 


[2] 


(bl 


(41 


US 


16! 


[81 


nil 



J. H PACKAGE E 


FH. FH PACKAGES 


i u 5 


9 LGaTj 


1 nc 


1 1 nc 


I CLK 


1 En T 


2 UiQ 


12 LOAD 


3 A 


11 Q 


3 CLK 


13 EST 


* B 


12 Q C 


4 A 


14 Q D 


5 C 


13 QB 


5 B 


16 C-c 


6 □ 


14 Q A 


6 nc 


16 nc 


7 ENP 


is BBS 


7 C 


IT Qg 


B GND 


IB V CC 


B □ 


IB Q A 






B ERF 


'i 3 HCO 




10 GNQ 


20 Vcc 



-OA 

■o B 

-op 



169 

4-BIT UP/DOWN SYNCHRO- 
NOUS COUNTERS 
(binary] 

typical performance 



logic symbol* 



pin assignments. 



TYPE 


COUNT 
FKEQ 


TOTAL 
POI/VER 


■ALSI5SA 


40 MHz 


75 mW 


■AS169 






■LSI 693 


35 MHz 


140 mW 


'SI 69 


40 MHz 


500 mW 



LOAfJ- 



ENT- 

ENf- 
CLX- 



SN54ALS169A (J.FHI SN74ALS169A IN, FN) 
SN54AS169 (J.FHI SN74ASI 69 (N.FN) 
SN54LS1B9B (J,FH) SN74LS169B IJ.N.FN] 
SN54S169 IJ.FH) SN74S169 IJ.N.FNI 



. IIP) , 

171 rv 


CTRD1V16 
Ml ILOAD 1 
MZ ICOUNTI 
M3IUP] 

M4ID0WN) 3,5CT=15 
4.5CT-0 

QS 

> Z.3,5,6*/C7 

> 2.4,5,6- 

h r 


^ 115) 


1141 


171 
131 


1.7D ill 


(41 


(131 


ia 


(51 


141 


(121 


It) 


[81 


(III 



J. N PACKAGES 


FH, fti PACKAGES 


1 UjB 


9 USB5 


1 nc 


1 1 nc 


2 CLK 


in flJT 


2 UD 


T2 LOAG 


3 f. 


11 D 


3 CLK 


13 EST 


4. B 


■:■ <j 




14 


5 C 


13 Qg 


5 B 


15 Or. 


6 


14 Q A 


S nc 


1 $ nc 


i inr 


■ :, 


7 C 


17 Qg 


a GND 


is v cc 


B D 


IB Q A 






3 1 M 


19 RCO 




10 GND 


20 V CC 



-Qa 
-o B 
-oc 



1 Pin numbers shown Dn logic symbols are for J and N packet! * only, 
nc — no interna! connection. 
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logic symbol' 1 



pin assignments 



JWER 




BIT 


W B 






Ra 




40 mW 


«a 




7.B mW 


By* 



SN74170 (J.W 
SN74LS170. (J.N.FNI 



D2 
D3 ■ 
D4 



(HI 


RAM 4k4 

,H 

>2A J 

CO [WRITEI 
EN [READl 

S r 


I 111) 


(13) 


(51 


141 




("I 


(151 


1A.4D 2A2 


HI 


101 




121 




171 


(31 




(61 











J. N PACKAGES 


FK FN PACKAGES 


1 02 


3 07 


1 ric 


1 1 nc 


2 D3 


10 01 


2 02 


12 02 


3 D4 


?. 


3 03 


13 01 


i„ 


12 S W 


4 04 


14 5r 


5 fl a 


13 W B 


6 Rfl 


15 


s a-! 


Ifl W A 


e nc 


16 ne 


7 as 


1 c j Dl 


7 R A 


17 W fl 


H QND 












■ 0.3 


19 Dl 




10 GND 


2° v cc 



logic symbol* 



pin assignments 



D-TYPE FLIP-FLOPS WITH CLEAR 
Double-Rail Outputs 
Buffered Clock and Clear Inputs 
• Individual Data Inputs to Each Flip-Flop 
typical performance 



CLFt 
CLK 



nai r 



1121 



R 

>C1 



TYPE 


FREQ 


POWER 
PER F-F 


DELAY TIMES 


SETUP 


HOLD 


'LSI 71 


30 MHz 


17.5 mW 


20 rial 


5 nsl 



14 1 



15) 



I Rising edge ol clock pulse 

SN54LS171 (J.FHI SN74LS171 U,N,FN| 



1111 



115) 





Ml 




{3} 




(2) 


16) 




(7 1 


{10) 




{9} 



j. \ PACKAGES 


f H f", PACKAGES 


I i5 


9 AQ 


1 nc 


11 nc 


2 20. 


10 4Q 


2 15 


12 4Q 


3 20 


1 1 40 


3 2Q" 


1 3 40 


■a 2D 


12 CLK 


4 ?□ 


14 40 


5 3D 


1 3 CJl 


5 2D 


1 5 a k 


6 3Q 


14 ID 


6 IK 


16 nc 


7 3dS 


15 10 


7 3D 


17 cTnl 


8 QUO 


IB V CC 


1) 30 


18 ID 






9 36 


19 TO 




10 GND 


20 Vcc 



For chfp earner inlormalion, 
canljjct llie 1/ictorv. 



t Pin numbers shown On logic symbols are for J ont-J N pock&flfl* only, 
nc — no internal connection. 
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172 



logic symbol* 



pin assignmonts 



1.6-BIT REGISTER FILES 
typical porfarinancQ 



TYPE 


ORG 


TYPE 
OF 
OUTPUT 


ADDRESS 
TIME 


POWER 
PER BIT 


•172 


8X2 


3-SI3H- 


33 ns 


35 mW 



SN74172 (J,N| 



1W0 ■ 
1W1 ■ 
iw2 

1R0 • 

1R1 . 
1R2 
1GW ■ 
1GR ■ 
2W/H0 ■ 
2W/R1 • 

Jwmz ' 

2GR ■ 
CLOCK . 

IDA • 
2DA . 
1DB • 
20B • 



RAM 8x2 



C4 
ENS 




EN7 
>C8 



J. N PACKAGES 


1 1 W 1 


13 2QA 


2 1WO 




3 lljW 


15 15R 


4 1DB 


16 2GTT 


5 20B 


1 7 2WRO 


6 CLK 


IB IWiHl 


J 1 Ft; 


1 9 ZWJI$2 


8 UI1 




9 1F1C1 


21 2 DA 


10 1-Qg 


22 IDA 


11 2Qg 


23 1W3 


3 2 GND 


2fl V CC 



1A.4.8D 
3A.5.8D 
1A,4,80 
SA.S.SD 



2A.6 
3A.7 V 
2A.6V 



_ 


[13) 




(10) 




(11) 



10A 
20 A 
10B 

zob 



173 

4-BIT D'TYPf REGISTERS 
13-slate outputs] 
typical performance 



logic symbol, J 173* 



pin assignments 



TYPE 


FREQ 


ASYPJC 
CLEAR 


TOTAL, 
POWER 


'173 


25 MHi 


HIGH 


2B0 mW 


'LSI 73 A 


50 MH; 


HIGH 


85 mW 



1151 


H 


111 ^ 


ft 


13 &. 

191 




noii — 


17) 


> 





SN54173 (J.FHI 
SN54LS173A U.FH) 



SM74173 (J.N) 
SN74LS173A (J.N.FN) 



ID 


1D 


13! 


,n 113) 


14) 




,n 1121 


151 




4D H1l 




(61 









-2Q 
-3Q 
-40 



J r N PACKAGES 


FH. FN PACKAGES 


1 M 


9 G1 


1 nc 


; i pc 


2 N 


10 G2 


2 M 


12 G"l 


3 10 


1 1 40 


3 N 


13 G~2 


4 ?Q 


1 2 3D 


-1 1Q 


14 40 


5 30 


13 2D 


S 2Q 


15 3D 


6 4D 


14 ID 


6 ne 


IB rtc 


1 CLK 


15 CLft 


7 3d 


17 2D 


a G N D 


16 Vfjc 


8 dQ 


1B ID 






9 CLK 


19 CLR 




tO GNO 


20 V C c 



logic sv mbol, ' LS1 73A* 
clrI!=L 




f Pjn numbers shown Qn logic symbol* are ior J and N packages only, 
nc — no iniernsl connection. 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



3- 



PRODUCT GUIDE 



174 

HEX D-TYPE FLIP-FLOPS 
(single-rail outputs, common 
direct cloar] 
typical porlarmance 



TYPE 


FREQ 


POWER 
PER F-F 


DELAY TIMES 


SETUP 


HOLD 


'174 


35 MHz 


38 mW 


20 nsl 


5 ns r 


'ALS174 


80 MHz 


6.7 rnW 


1 5 nsl 


nsl 


'AS 174 


175 MHz 


38 mW 






'LSI 74 


40 MHz 


10.6 mW 


20 nsl 


5 nsT 


'SI 74 


1 10 MHz 


75 mW 


5 nsl 


3 nsT 




pin assignments 



J. N PACKAGES 


FH. FN PACKAGES 


» cur 


9 CLK 


I 


11 


2 10 


10 AQ 


7 CLk 


12 CLK 


3 ID 


1 1 4D 


3 ID 


13 4Q 


4 2D 


12 &Q 


4 ID 


14 4D 


6 20. 


13 5E3 


5 2D 


1 5 5Q 


6 3D 


14 CD 




16 nc 


7 30 


18 60 


7 2Q 


1 7 5D 


8 GND 


16 V CC 


8 3D 


'£ "3D 






9 3Q 


13 60 




1 GND 


20 V CC 



I Rising edge of clock pulsa 

SN54174 (J,FH) 
SN54ALS174 IJ.FHI 
SN54AS174 IJ.FH) 
SN54LS174 (J.FHI 
SN54S1 74 (J.FH) 



SN74174 (J.NI 
SN74ALS174 (N.FNI 
SN74AS174 (N.FNI 
SN74LS174 (J.N.FN) 
SM74S174 IJ, N.FNI 



175 

QUAD D-TYPE FLIP-FLOPS 
(complementary outputs, 

common direct deer} 

typical performance 



logic symbol!" 
111 



p in assignments 



CLR 
CLK 



R 

bet 



TYPE 


FREQ 


POWER 


DELAY TIMES 


PER F-F 


SETUP 


HOLD 


'175 


3 5 MHz 


38 mW 


20 nsl 


5 nsl 


'ALS175 


80 MHz 


7.5 mW 


1 5 nsl 


nsl 


■AS! 75 


175 MHz 


■1 i rnW 






•LS175 


40 MHz 


10.6 mW 


20 nsl 


5 nsl 


•S175 


110 MHz 


75 mW 


5 nsl 


3 nsl 





131 


(71 




(61 


101 




(111 


115) 




1141 



J. H PACKAGES 


FH. FN PACKAGES 


1 CiB 


9 CLK 


1 nc 


11 nc 


1 10. 


10 30 


.- CLH 


12 Clk 


i iCS 


1 ■ 35 


3 i □ 


i j 30 


4 ID 


12 3D 


4 lB 


i -■. an 


5 ZD 


13 4D 


5 ID 


16 3D 


6 23 


14 4Q 


C r'.: 


1 6 nc 


7 20 


1 & 40 


7 2D 


17 4D 


a GND 


16 "CC 


8 2$ 


IS 4Q 






9 20 


19 40 






20 V CC 



I Rising edge of clock pulse 
SN54175 IJ.FHI 
SN54ALS175 (J.FH, 
SN54AS176 IJ.FHI 
SN54LS175 IJ.FHI 
SN54S175 IJ.FHI 



SN74175 (J.NI 
SN74ALS175 (N.FNI 
SN74AS175 (N.FNI 
SN74LS175 (J, N.FNI 
SN74S175 (J.N.FN) 



1 Pin numbers shown on losic Symbols are for J and N packages only, 
nc — no internal connection. 
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176 

PRESETTABLE DECADE/ 
BIQUINARY COUNTERS 

typical performance 



logic symbol, '176* 



pin assignments 



TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


'176 


35 MHz 


LOW 


ISO mW 



CI 



CT=0 



SNS4176 IJ.FHI 



SN74176 (J.N) 



181 ^ 


DIVZ 

>* 
ID 


14) 


Bn 


OIV5 

> + 


110) 


131 
, 1,11 





J. N PACKAGES 


PH PACKAGE 


1 L OAD 


B CLK1 


1 ; 


1 1 nc 


2 Q C 


9 Qq 


2 I QfiC 


12 CLK1 


3 C 


1 B 




13 o a 


4 A 


1 1 □ 


4 C 


14 a 


u -, 


12 Orj_ 


5 nc 


15 nc 


fi CLK 2 


1 3 Cl Fi 


6 A 


IE o 


7 GND 


M v cc 


7 nc 


IT r>c 






8 Q A 


1& Q D 




9 li >;? 

1 GNU 


ID CLB 

20 V CC 



[Ml 
121 
[121 



Ob 



177 

PRESETTABLE BINARY 

COUNTERS 

typical performanea 



logic symbol, '177* 



pin assignments 



LOAD r- i 
^ 115), 



TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


'177 


35 MHz 


LOW 


150 mW 



*S« CT-0 



SN54177 (J.FHI 



SN74I77 (J,N) 



CLK1- 
A- 



1D 




-OA 



J. N PACKAGES 


FH PACKAGE 


I LOAD 


B CLK1 


' r., 


1 1 nc 


3 Dc 




2 LOAC 


1 2 CLK 1 


3 C 


10 


3 Oc 


13 Grj 


4 A 


11 D 


4 C 


Id B 


5 A 




5 nc 


15 nc 


G CU3 


13 : Lfl 


;, 


16 D 


7 GNO 


14 Vc C 


7 rvc 


17 fit 






a OA 


IB Q D 




9 CIY.7 


1 9 CLR 




10 GNO 


20 V CC 



178 

4 -BIT UNIVERSAL 
SHIFT REGISTER 
typical parformanco 



logic symbol* 



pin assignments 



SHIFT 
LOAD ■ 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


■178 


25 MH2 


□ 


NONE 


230 mW 



SEP. 
A ■ 



SN54178 (J.FH) 



SN7417S IJ.NI 



111] 


SRG4 

Ml 
M2 

>C3/1-* 
~~\ r 


141 


(91 


IE) 


13) 


1.3D 
T.2.3D 


121 


IN 


(11 


T.2.3D 


113) 


(0) 




I12! 


110) 









Qa 
■ o B 



J. N PACKAGES 


FH PACKAGE 


1 B 


B Or 


1 nc 


1 1 nc 


2 A 


9 LQAD 


2 B 


'2 Qc 


3 sen 


10 Q D 


3 A 


1 3 LOAD 


4 Q A 


1 1 SHIFT 


4 SEH 


14 D 


'j CLK 


12 D 




15 nc 


G B 


13, C 


e Q A 


1 6 SHIFT 


7 GNO 


14 V CC 


7 nc 


3 7 nc 






8 CLK 


: b □ 




9 B 


19 C 




10 GND 


30 V CC 



1 Pin niimbars shown un logic symbols are for J end IV package* only 
nc ■ no Internal connection. 
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179 

4-BIT UNIVERSAL 
SHIFT REGISTERS 
{direct clear; Op com- 
plemontary outputs) 
typical performance 



logic symbol* 



pin assignments 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


j '179 


2b MHz 


□ 


LOW 


230 mW 



CLH 
SHIFT 
LOAD 

CLK 

SER 
A 
B ! 
C ■ 



SN54179 IJ.FHI 



SN74179 U.N) 



111 ^ 


BROS 

R 

Ml 
M2 
> C3/l-«- 


15] 


113] 


110! 


(61 ^ 


(11 


1.3D 
T.2.3D 


(31 


17] 


(21 


i,;-'.:;:) 


(151 
(141 


0) 




111) 




^ 1121 







■ Qa 

Ob 
oc 
Qd 



J. K PACKAGES 


f H I'ACKAGE 


t CLR 


9 Qc 


1 nc 


11 nc 


2 B 


10 LOAD 


2 CTR 


12 Qc 


3 A 


1 1 Qd 


3 B 


1 3 LOAD 


4 se;i 


12 0~n 


! 4 A 


5 4 Q D 


5 Q A 


13 SHIFT 


5 SER 


1 5 Q D 


CLK 


.4 D 


E n - 


1 & nc 


.' □ « 


1 5 C 


7 Q A 


3 7 SHIFT 


B- GSD 




6 CL.K 


IB D 






9 Oa 


19 C 




10 GND 


2D V C C 



180 

9-BIT ODD/EVEN PARITY 
GENERATORS/CHECKERS 
typical performance 



logic symbol* 



pin assignments 



EVEN - 
ODD • 



TYPE 


POWER 


DELAY 


'180 


170 mlV 


35 ns 



SN54180 (J.FH) 



SN74180 (J, Ml 



(31 


G3 






(41 


G4 








r 




IB) 


2k 


- 4 




IS) 




(51 


(10) 




> 3 




111) 








(121 








lis 




-3 


m 


(11 




>4 




1ZI 







J. » PACKAGES 


FH PACKAGE 


1 □ 


6 A 




11 "C 


. H 


j B 


2 G 


12 A 


3 EVEN 


10 c 


; H 


13 B 


4 ODD 


1 1 D 


* EVEN 


U 


b SEVEN 


12 E 




IE 


6 10 DD 


13 F 


6 ODD 


16 


' V.l: 


• «... 


T nc 


17 ne 






8 1EVEN 


IB I 




- 


19 F 




10 GND 


20 V CC 



181 

ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(16 arithmetic operations, 
16 logic functions) 
typical performance 



logic symbol"'' 



pin assignments 



si-SSL 

S2- 



141 



TYPE 


CARRY 
TIME 


ADD 
TIME 


TOTAL 
POWER 


181 


12.5 ns 


24 ns 


455 mW 


'AS181A 


6 ns 


5 ns 


675 mW 


•LS181 


16 ns 


24 ns 


102 mW 


'S181 


7 .11 


11 ns 


600 mW 



131 



IS) 



. 16) CP 
. 151 CG 



6IP-QI2 
10 . . . 1SI CO 



JUL 



115) 



SN54181 (J.FH] SN741S1 IJ.N) 
SN54AS181A (J.FH) SN74AS181A (N.FNI 
SN64LS181 IJ.FHI SN74LS1B1 (J.N.FNj 
SN54S181 (J.FH) BN74S181 (J.N.FNI 



7C3-i 
B3-! 



law 


p 

111 

□ 


^ (101 


(11 ^ 




p 

121 




!2J>r^ 




(211^ 


P 

in 




|Mtr-. 


^113] 




p 

181 









J. N PACKAGES 


*M, IH PACKAGE S 


1 r- 


13 TH 




IS r>e 


2 AO 


u a - a 


: So 


is Fa 


3 S3 


i& * 


: 


i J a . i 


4 S.2 


IB C t 4 


4 53 


18 P 


I SI 


17 & 


6 51 


1* Ca*4 


C 50 


IS 33 


■- ' ■ 


20 5 


1 Cf, 


19 *J 


7 50 


3i Ha. 


e m 


:o B: 


H nc 


32 M 


9 Fo 


2! S? 


s C P1 


23 A3 


io Fi 


12 L'l 


10 M 


:■; U: 


ii h 


33 Al 


ii To 


25 Al 


12 G!.[l 




12 n 








H3 ~2 1 27 Al 




1* GND ] 28 V CC 



* Fin numbers shown on loaic symbols are for J end N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



182 

LOOK-AHEAD CARRY 
GENERATORS 
typrcaJ performance 



logic symbols* 



pin assignments 



TYPE 


POWER 


CARRY 
TIME 


'182 


180 mW 


13 ns 


'AS182 


1 00 nlW 


5 ns 


'SI 82 


2G0 mW 


7 ns 



c 


113) 




CI 


P0 


HI 




era 


So 


13) 


i — ■ 


coo 


pi 


121 


i — ■ 


CPI 


81. 


11] 




CGI 


P2 


1151 




CM 



SN54182 IJ.FHI 
SN54AS182 IJ.FHI 
SN54S1B2 (J,FH) 



SN74182 (J.N ) 
SN74AS182 IN.FNI 
SN74S182 IJ.N.FNI 



03. 




J. N PACKAGES 


FH, FN PACKAGES 


1 El 


3 C n , r 


1 nc 


1 1 nc 


2 PI 


■so rJ 


2 Gl 




3 TiO 


n c n , v 


3 *1 


13 5 


A PO 


'2 C„ ¥ x 


4 GO 


14 C n , v 


5 G3 


13 


5 PO 


15 C„.* 


6 P3 


i_: 


Si nc 


16 nc 


7 P 


15 F2 


7 G 3 


17 C n 


9 LV.D 




8 


18 02 






S P 


19 P2 






10 GNO 


20 V CC 




183 

DUAL CARRY-SAVE 
FULL ADDERS 
tvpfcal performance 



logic symbol 



pin assignments 



TVPE 


CARRY 
TIME 


ADD 
TIME 


POWER 
PER BIT 


'H183 J 11 ns 


11 ns 


1 10 mW 


■LS183 [ IS ris 


15 ns 


23 mW 



SN54H183 IJ.FHI 
SNS4LS183 IJ.FH) 



SN74H183 (J.M 
SN74LS183 (J.N.FN) 



2C„- 



11) 


P 
□ 

CO 

CI 


161 


13) 


15) 


141 


18) 




1131 




112) 


110) 


(11) 







-1C„t1 



J; N PACKAGES 


FH. FN PACKAGES 


l \A 


I! ?S 




11 nc 


2 nu 


9 nc 


3 JA 


12 21 


3 1B 


10 2C n+ \ 


3 nc 


13 nc 


A lC n 


1 1 2C„ 


4 IB 


14 2C n *l 


5 l C n , i 


12 2B 


5 nc 


nc 


6 1 1 


T3 "2-V 


6 1C rt 


1 6 2C n 


7 GND 


11 v cc 


7 ml 


17 nc 






B 1 C n . i 


18 2B 




9 11 


19 2A 




10 GNO 


20 Vcc 



-2C„n 



T Pin numben shown on logic symbol* .ir.: for J and N packages only, 
nc — no internal connection. 
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184 



logic symbol's * 



pin assignments 



CODE CONVERTERS 
{BCD to binary) 
typical performance 



TYPE 


POWER 


DELAY 


■184 


280 mW 


25 ns 



VERSION 1 
» 



SN54184 IJ.FHI SN74184 1J,N) 



JUL 



(141 



JEN 



2IGa 
4/Ga 



id 



oS2 

16 
32 <5 



SEE VERSIONS 
2 AND 3 



■ Yl 

■ Y2 

■ Y3 

■ Y4 

■ Y5, 

■ Y6 

■ Y7 
YB 



6-BIT 
BINARY 



J. Ti PACKAGES 


FH PACKAGE 


1 VI 


9 Y8 


1 nc 


1 1 nc 


2 Y2 


50 A 


2 Y! 


12 Y8 | 


3 V3 


11 


\i Y2 


1 2 A 


A Yi 


12 C 


4 V3 


14 B 


5 Y5 


*3 D 


5 V4 


IS C 


6 


U E 


6 nc 




7 Y7 


15 5 


7 YS 


17 


B GND 


16 V CC 


8 YG 


IS E 






9 v 


19 £ 




ID GND 


20 V CC 



(a Mj 

B I 111 ' 

r. m 

D "31 



VERSION Z 
► 



IBCO/BCD 9'SCOMPJ 




X/Y 


Jen 




1/Za 




2 




4 


2/3/4/50 


8 




0/1 


"1" , 


>9Q!. 




_ S 


SEE VERSION 1 q 




<2 









VERSION 3 
► 



{a J (1°l 
a_LUL_ 
n H3) 



(HIGH) E . 



[BCD/BCD 10'S COMPI 
X/Y 

HEN 

1 3/4/7/B 

2 

, 3/4/5/6 

8 1/2 

"1" >9G(J- 



SEE VERSION 1 



BCD 
10'S 
COMP 



T Pin numbers shown on logic symbol* are fof J and N package; only, 
nc — no internal connection. 
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185 

CODE CONVERTERS 
(binary to BCD) 
typic&l performance 



logic symbol* 



pin aislnnments 



[type 


POWER 


DELAY 


1 'T85A 


280 mW 


25 ns 



SN5418SAU.FHI SN741E5A <J,N) 



6-BIT 
BINARY 













OBI ^ 


EN 


BIIWBCD 


















2Q 
40 
80 

TO Ct 


[11 








(21 


(10I 


2 


(31 


mi i 

(121 


4 


(41 


!! 


(5! 


1131 




20 Q 


1G 


<GI 


1141 


40 


32 








Q 


(71 








..,„ £ 


(91 









J J4 PACKAGES 


FH PACKAGE 


1 Yl 


9 Y8 


1 nc 


1 1 nc 


2 Y2 


1 ', • A 


1 Yl 


12 YB 


3 Y3 


1 1 B 


3 Y2 


13 A 


4 Y4 


12 C 


4 Y3 


14 e 


B Y& 


13 D 


6 Y4 


15 C 


6 Y6 


14 I 


6 nc 


1 (j nc 


7 Y7 


1 b G 


7 Y5 


17 D 


B GNO 


10 v cc 


fl YG 


UJ E 




9 Y7 


19 G 


10 GND 


30 V CC 



- Y5 
-Y6 , 

■ Y7 
• Y8 



187 

1024^BIT READ-ONLY 
MEMORIES 
[256 4-bit words; open- 
collector outputs) 
typical performance 



logic symbol* 



pin assignments 



TYPE 


ACCESS TIMES 


CHIP- 
SELECT 


ADDRESS 


■187 


20 ns 


40 ns 



SN54187 (J,FH| SN74187(J,N> 



15) 


0" 

7 


ROM 256X4 

*« 
> A 2S5 Afi 
Aft 
Afi 


(61 


171 


14) 


(31 


m 


(11 


(151 


(131^ 


EN 







(121 



mi n? 
Hoi aa 
191 Q4 



J. N PACKAGES 


f H PACK ACL 


1 A6 


9 04 


1 nc 


11 nc 


2 A& 


10 03 


2 Afi 


12 Q4 


3 A4 


1 1 02 


3 A5 


13 03 


4 A3 


12 01 


4 A4 


14 Q2 


& AO 


13 51 


5 A3 


.& 01 


A A1 


14 32 


6 nc 


16 nc 


7 A2 


IS A 7 


J A □ 


17 5 5 


It GNO 


is V CC 


8 Al 


IB 52 




9 A3 


19 A 7 


*f: C'.D 


20 V CC 



189 

64-BIT RANDOM-ACCESS 
MEMORIES 
(16 4-bit words; three- 
state outputs) 
typical performance 



logic symbol''' 



pin assignments 



A3- 
S- 



TYPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER 
PER BIT 


R/YY- 


•LS189A 


50 ns 


35 ns 


2.7 mW 


D1 - 


'S189B 


25 ns 


12 ns 


5.9 mW 


02- 



(31 

Lei 1 c 



Gl 

1 EN IREADI 
2 IWRITEl 



SN54LS189A IJ.FHI 
SN54S189B (J.FH) 



SN74LS189A IJ.N.FN) D3 ~ 
SN74S189B U.N.FNl 



14] 


A. 3D 


A \7 


151 


161 




(101 








^ (91 


I12J 




'ID 



01 
02 
03 
04 



J. N PACKAGES 


FH. FN PACKAGES 


1 AQ 


3 53 


1 - 


11 nc 


2 5 


ID D3 


2 AO 




3 am 


11 OA 


3 2 


! 3 03 


4 D1 


I 2 "-I-: 


.:. n ,-. 


U Q"4 


'. Q1 


13 A3 


5 PI 


15 D4 


6 02 


14 A2 


6 nc 


1G n£ 


7 52 


15 Al 


7 31 


1 7 A3 


G'JD 


16 V CC 


a Di 


19 A2 






3 Qi 


i 9 ;. i 




TO GND 


20 v cc 



r Pin numbers shown on logic symbols aril lor J and N pack ago* orilv. 
nc — no internal connection. 
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190 

SYNCHRONOUS UP/DOWN 

COUNTERS 

I BCD) 

typical performance 



logic symbol, MOO, 'LS19QI 



D/D- 



TYPE 


COUNT 
FHEQ 


TOTAL 
POWER 


M90 


20 MHj 


325 mW 


■ALS1 90 


35 MHz 


60 mW 


'LSino 


20 MHz 


100 mW 



114!- 
CLK — 



191 



SN54190 [J.FHI 
SN54ALS190 IJ.FHJ 
SN54LS190 U.FHr 



SN74190 U.N) 
SN74ALS190 (N.FN1 
SN74LS190 U.N.FNI 



CTHDIVIO 



M21DOWNI 
M3IUPJ 
1,1-/1,3* 
G4 
C5 



2(CT.0)Z6 
3ICT-JIZ6 



pin assignments 



MAX/ 
"UN 



-nco 

-Qfl 

-a B 

-Oc 
-00 



J, N PACKAGES 


FH. FN PACKAGES 


i : j . 


9 □ 


1 TK 


11 nc 




10 C 


2 B 


12 D 




Tt Iqao 


3 Qg 


13 C 


* ETB. 


12 MAX . M.lj 


4 


1 A LOAQ 


5 D.-J 


13 


s cTeTI 


IS MAXMIN 


G Q C 


14 CLK 


6 ne 


If. nc 


7 OD 


1 5 A 


7 DjU 




B GND 




B Qc 


IB CLK 






9 Qq 


19 A 




10 GND 


20 V CC 



logic symbol, 'ALS190t 




191 



logic symbol. M 91 . 'LS191 t 



pin assignments 



SYNCHRONOUS UP/DOWN 

COUNTERS 

(binary) 



LOAD- 
A- 



lypical performance 



CTRDIV16 


Gl 






M2I00WNI 




2ICT-OIZ6 


M3IUPI 




3<CT-I5)2(> 


1,2-/1.3* 






Gd 




6,1,4 


CS 










r 




1 


• - 












Kl 




10 







MAX/ 
MIN 



Q A 

Oh 
oc 

On 



J. N PACKAGES 


FH. FN PACKAGES 


1 6 


9 □ 


1 rtC 


1 1 nc 


2 Q B 


10 C 


2 e 


13 


3 Qa 


t 1 LOAD 


3 G B 


13 C 


c T t ', 


1 2 MA> V:\ 


4 a* 


14 LOAD 


E u 


13 !!?5 


5 CTEN 


15 MAX/UN 


6 0. c 


14 CLK 


6 nc 


16 nc 


7 Q D 


15 A 


7 DjU 


17 flCO 


S GND 


'« v cc 


8 Q C 


18 CLK 






3 On 


19 A 




10 GND 


20 v cc 



TYPE 


COUPJT 
FREQ 


TOTAL 
POWER 


191 


20 MHz 


32 5 mW 


A LSI 9 1 


35 MHz 


60 mW 


■ l s i a i 


20 MHz 


90 mW 



logic symbol, 'ALS191 f 



CTEN 
D/0 



SN54I91 IJ.FH) 
SN54ALS191 {J.FHI 
SN54LS191 IJ.FH) 



SN74191 IJ.Nl 
SN74ALS191 IN.FNl 
SN74LS191 IJ.N.FNI 




CTH DIV1G 

Gl 

M2 [DOWN] 2ICT-0IZ6 
M3 WI 3ICT-1E1Z6 
> 1,2-/1.3* 

6.1,4 

C5 

5 c! 



111 



[21 



141 




- n A 

-Ob 

-QC 



! Pin numbers jhown on logic symbols ore lor J end N packages only, 
nc — no internal connection. 



3-72 , Texas 

instruments 

POST OFFICE BOX 2S601! • DALLAS. TEXAS 7S265 



PRODUCT GUIDE 



192 

SYNCHRONOUS UP/DOWN 
DUAL CLOCK COUNTERS 
(BCD with clasr) 
typrcaf performance 



logic symbol 1 " 



pin assignments 



WPE 


COUNT 
FREQ 


TOTAL 
POWER 


'192 


25 MHz 


32S mW 


'ALS192 


40 MHz 


50 mW 


'LI 92 


3 MHz 


42 mW 


'LS192 


25 MHz 


85 mW 







CTRDIV 10 








1141 


CT"0 
>J* 


















(121 






1CT-9 






141 


G1 
> 1- 








[131 




2CT 






TZ 













GZ 
03 

i 










(151 




r 




131 


3D 


111 






111 




121 




[2] 




Itoi 






lb) 


[41 


191 




181 




(71 











-Qa 
-Pb 
-oc 



J. N PACKAGES 


FH. FN PACKAGES 


1 B 


9 D 


1 nc 


11 n C 


2 Oa 


10 c 


2 B 


12 D 


3 oa 


1 1 LOAO 


3 Q H 


i i r 


A DOWN 


12 CO 


4 Q A 




6 UP 


13 FO 


5 DOWN 


15 CO 


6 Qc 


14 CLR 


6 nc 


16 nc 


7 Q D 


J 5 A 


7 UP 


117 BO 


S GND 




8 Qc 


1 B CLfl 




9 Q D 


1 3 A 






10 GNO 


20 V CC 



SN54192 (J.FHI 
SN54L192 IJ) 
SN54LS192 [J.FHI 
SN54ALS192 (J.FHI 



SN74192 UNI 



SN74LS192 IJ.N.FN) 
SN74ALS192 (PJ.FNI 



193 

SYNCHRONOUS UP/DOWN 
DUAL CLOCK COUNTERS 
(binary with clear) 
typical performance 



logic symbol 1 



pin assignments 



CLR- 
UP- 



TYPE 


COUNT 
FREQ 


TOTAL 
POWER 


DOWN- 


'193 


25 MHz 


325 mW 


LOAO- 


'ALS193 


40 MHz 


50inW 


A- 


'L193 


3 MHz 


4 2 mW 


[1 - 


'LS193 


25 MHz 


85 mW 


C- 



SN54193 U.FHI 
SN54L193 (Jl 
SN54LS193 IJ.FH) 
SN54ALS193 (J.FHI 



SN74193 (J.N) 



SN74LS193 (J.N.FNI 
SN74ALS193 (N,FN) 



1141 


CTKDIV16 

CT-0 
>2» 

1CT-15 

Gl 
>1- 

2CT-0 

02 
C3 

i — d 




151 


(41 


113) 


~n 


HI 


(1EI 


30 !1] 


(11 




12 1 


(101 


— SSL 


14! 


It"! 


18] 


in 



-Oa 

-Oc 



J. N PACKAGES 


FH. FN PACKAGES 


1 a 


9 □ 


1 nc 


1 \ OC 


2 B 


10 C 


2 e 


12 


3 oa 


1 : LUACi 


3 Or 


M C 


.1 DOWN 


12 C5 


- Qa 


1 4 LOAD 


5 UP 


13 BO 


5 DOWN 


15 CO 


6 Oc 


14 CLR 


6 nc 


1G nt 


7 Qq 


\5 A 


7 UP 


I 1 BO 


8 GND 


16 v cc 


B Q C 


18 CLR 






S Q D 


19 A 




10 GND 


30 V CC 



194 

4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
typical performance 



logic symbol* 



pin assignments 



TVPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


TOTAL 
POWER 


134 


MHz 


D 


11!, nHV 


■AS ISM 








'LSI94A 


25 MHz 


D 


75 mW 


'SI 94 


TO MHz 


D 


■150 mVI 



siU£!_ 
„ nil 



\ o 

,) M 3 
>C4 

> tM2+- 



SN54194 (J.FH) 
SN54AS194 (J.FH) 
SN54LS1 94 A (J.FHI 
SN54S194 (J.FH1 



SN74194 (J.N.FN) 
SN74AS194 (N.FN) 
SN74LS194A (J.N.FNI 
SN74S1S4 (J.M.FN) 



D. 
SL SER . 



121 


1 .10 
3.4D 


[151 


131 


1141 


(41 


3.4D 


151 


113) 


3.41) 


IN 


112) 


3.4D 
2.4D 


(Jl 







• Qa 
■ a c 



J. N PACKAGES 


FH. FN PACKAGES 


1 CLR 


9 GO 


1 nc 


1 1 nc 


2 sn stFi 


10 Si 


2 CLK 


12 SO 


3 A 


1 1 CLK 


3 Sfl SER 


13 51 


4 B 


12 Q D 


4 A 


1-5 CLK 


e C 




5 e 


IS On 


6 D 


14 Q B 


6 nc 


16 nc 


7 SLSER 


15 Qa 


7 C 


1 7 Qc 


8 GND 


16 v cc 


8 D 


IB Q B 






9 5; sen 


19 A 




10 GND 


20 V CC 



*in numbers shown on togic ^vnitJOS are for J and N packago^ only. 
— no Internal connection. 
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4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS 
typical performance 



logic symbol, '1 95* 



pin assignments 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


TOTAL 
POWER 


•195 


30 MHz 


J-K 


195 mW 


'AS 195 








■LS195A 


30 MHz 


J-K 


70 mW 


5195 


70 MHz 


J-K 


375 mlV 



SH/LOi2L_ 
CLK HOI 



SHG1 
Ml (SHI FT j 
M2 [LOAD I 
R 



>C3/l-» 



SN54195 U.FHI 
SN54AS195 (J,FH| 
SN54LS195A (J.FH) 
SN54S195 (J.FH) 



SN74195 (J.N) 
SN74AS195 (N.FN) 
SN74LS195A (J.N.FNI 
SN74S195 (J,N,FN> 



121 


1,3J 






• I3I ^ 


1.3K 






[41 


2.30 




nsi 


(6) 


2,30 


1141 


(61 




1131 


171 




112) 




(Ill 



-oc 
Loo 



J, fi PACKAGES 


FH. FN PACKAGES 


1 CLR 


9 SflV05 




1 f rW 


2 J 


10 CLK. 


: CQ| 


12 SHtC 


3 K 


1 ' QD 


3 J 


13 CUE 


4 A 


12 Q D 


4 K. 


■ - Qd 


5 a 


13 Qc 


5 A 


1 5 


6 C 


14 Q B 




16 ne 


7 D 


15 Qa 


7 B 


17 Qc 


a gnd 


16 V CC 


e c 


IS Q B 




3 D 
:C GND 


19 Qa 
2P Vcc 



r , LKi ™_ 



12) 



M1 [SHIFT! 
M2 [LOADl 
>C3/1-* 
P- 



J3LT 



1.3J 
1.3K 




196 



logic symbol* 



pm assignments 



PRESETTABLE DECADE/ 
BIQUINARY COUNTERS/ 
LATCHES 
typical performance 



TYPE 


COUNT 
FREQ 


PARALLEL 
LOAD 


CLEAR 


TOTAL 
POWER 


•196 


50 MHz 


YHB 


LOW 


240 mW 


'LS196 


30 MHz 


YES 


LOW 


60 mW 


'SI 96 


100 MHz 


YES 


LOW 


375 mW 



SN54196 (J.FH) 
SN54LS196 [J.FH] 
SN54S196 (J.FHI 



SN7419S IJ.NI 
SN74LS196 IJ.N.FN) 
SN74S196 U.N.FNI 




J h N PACKAGES 


FH. FrV PACKAGES 


1 LOAD 


B CLK1 




T 1 ncr 


7 Q c 


9 Qb 


? LOAD 


12 CLK1 


3 C 


10 a 




u a B 


4 A 


1 I D 


4 C 


Id B 


5 Q A 


1? D 


5 nc 


1 5 nc 


6 CLK2 


13 ClR 


G A 


10 D 


7 GND 


1 J Vcc 


7 n C 


1 7 MC 






b Q A 


\S D 




9 CLK 7 


13 CLR 




10 GND 


20 V CC 



T Pin numbers itiowo on logic JymbOJs arc for J a-nd PJ packages only. 
OC — no inittfnjjj connection. 
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197 

PRESETTABLE BINARY 
COUNTERS/LATCHES 

lypical performance 



TYPE 


COUNT 
FREQ 


PARALLEL 
LOAD 


CLEAR 


TOTAL 
POWER 


'597 


30 MHz 


YES 


LOW 


240 mW 


■I.S197 


30 MHz 


YES 


LOW 


60 mW 


■S197 


100 MHz 


YES 


LOW 


375 mW 



SN54197 IJ.FHI 
SN54LS197 (J.FH) 
SN54S197 IJ.FH) 



SN74197 |J,N) 
SN74LS197 U.N.FNI 
SN74S197 [J.N, FN) 




pin assign rn*nti 



J. fj PACKAGES 


FH. FN PACKAGES 


1 LOAD 


Q CUC.1 


1 r*. Ill r«c 


2 C 




1 LOADf 12 am 


□ C 


10 B 


3 C 


1 3 QB 


A A 


1 1 D 


4 C 


Id B 


* Qa 




I nc 


15 nc 


6 CLK 2 


13 CLA 


G A 


16 


1 GMO 


M VCC 


7 TK 


1 7 






B Qa 


ia Qa 






19 CLR 




10 GMO 


20 V C C 



198 



B-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
typical performance 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


"198 


25 MHz 


D 


LOW 


:!GU mW 



SN7419B UM 



logic symbol* 



T Pin numbers shown on logic symbols oro tor J anrt N packages only, 
nc — no Internal connection. 



pin assignmonts. 



CLR 1131 IT. 

SO 

S1 ' 23 ' 
CLK "2 

I 

sEiija__ 

A 13) 


SRG8 

R 

OS 
l) M 3 
>C4 


1,4D 
3.4D 


B 15)1 
C < J| 
D »> 
c 115) 


3,4D 






F <17l 

G 

H |*'| 
CI CEO 122) 








3.40 

2.4D 



14) 



0* 



[01 



18) 



[10] 



QC 
°E 



1141 



CIS) 



<2D> 



J, h PADUOIt 


Fgfl PACKAGE 


1 SO 


13 ClA 




IS BE 


l sn sir 


1* Q, 


2 50 


18 CLR 


3 A 


IB £ 


3 sn SEX 


IT Q £ 


* a* 


lr\ <3f 


a a 


IS E 


B B 


1? f- 


& Q* 


i« Of 


e on 


IS Oq 


a a 


20 f 


7 C 


19 G 


T Qb 


2* Oq 


a Oc 


JU Q H 


« nc 


22 k 


IT D 


>l K 


9 C 


;j r. 


10 Oo 


71 SI SfH 


10 c c 


34 H 


U tlR 


n si 


11 D 


25 h 


U GNtl 


J* v cc 


11 Qd 


26 SlSiB 






13 CLK 


j; l=l 




14 curt 


3 a v cc 



Texas 
Instruments 

POST OFFICE BOX 22501! • DALLAS. TEXAS 75265 



3 



PRODUCT GUIDE 



199 



logic symbol'"' 



pin assignments 



8-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
U-K serial inputs} 
typical performance 





SHIFT 


SERIAL 






TYPE 




ASYMC 


TOTAL 


FHEQ 


DATA 






CLEAR 


POWER 






INPUT 




'199 


25 MHz 


J-K 


LOW 


360 mW 



clk inh jul 
clk_L!2L 



SN54199 (J.FHI 



SN74199 (J.NJ 



201 

256-BIT RANDOM-ACCESS 
MEMORIES 
[256 1-bit words; three- 
state output) 
typical performance 



TYPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER/ 
BIT 


■S201 


42 ns 


17 ns 


1.9 mW 



SN74S201 IJ.N) 



Ml I5HIFT] 
MI | LOAD I 



>C3/1- 



taj i,3K 

2.3D 



. Qfl 

-°b 

-Qc 

-°D 
-Oe 
-Of 
-OG 
-Qh 



J. N PACKAGES 


fH PACKAGE 


1 K 


13 CLK 


1 f\C 


15 nc 


2 J 


14 CLB 


2 K 


■ 6 CLK 


3 A 


15 


3 J 


■ - C." 


4 Q A 


16 E 


4 A 


IB Q£ 


■■■ B 


\1 Qp 


5 Q A 


19 £ 




18 F 


6 B 


20 Dp 


7 C 


'9 QG 


7 QB 


11 F 


B DC 


20 G 


S nc 


?2 n. 


9 D 




9 C 


23 Qfl 


id o D 


22 H 


ID Q C 


24 G 


1 1 CLK INH 


23 SM.'LD 


1 1 D 


25 Q H 


12 GND 




12 Q D 


26 H 






13 CLK INH 


2 7 SHOD 




14 GND 


2B .'cc 



logic symbol^ 



A6 
A7 

SI 

32 i 

RAV " 



Irai 



1 Eh" [HEAD] 
1 C2 [WRITE1 



A.2D 



nbers thown on logic fymDols are for J and N package! only 
nternal connection, 



pin assignments 



J. N PACKAGES 


1 AO 


9 A4 


2 Al 


10 AS 


3 Si 


t 1 A6 


-4 S2 




: S3 


13 D 


e Q 


u A7 


7 A3 




B GND 


16 V CC 
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219 

64BIT RANDOM-ACCESS 

MEMORIES 

( 1 6 words of 4 oils Bach ; 

three-state non-iiwarting 

output] 

typical performance 



logic symholt 



pin assignments 



AO- 
A1- 
A2- 
A3- 
S- 
R/W 



TVPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER/ 
BIT 


■LS219A 


50 ns 


35 ns 


2.7 mW 



^ Gl 



1 EN [READ] 
C2 IWRITFI 



SN54LS219A (J,FH) 5N14LS2I9A (J.N. FN) 



15) 
(71 



J. N PACKAGES 


FH. FN PACKAGES 


1 AO 


9 03 


1 nt 


11 nc 


2 5 


10 03 


2 AO 


12 Q3 


3 


1 1 QA 


3 S 


13 03 


4 D1 


12 Di 


4 R .■',"/ 


14 04 


5 (11 


i li A:t 


5 01 


1 5 04 


G 02 


14 A2 


6 nc 


16 nc 


T 02 


IS A1 


7 Ql 


17 A3 


8 GNO 


16 VCC 


8 D2 


IB A2 






9 02 


19 A1 




10 GNO 


20 V Cc 



03 
04 



221 

DUAL MONQSTABLE 
MULTIVIBRATORS 

typical performance 



logic symbol* 



pin assignments 



TYPE 


OUTPUT 
PULSE 
RANGE 


TOTAL 
POWER 


SN54221 


20 ns ■ 21s 


130 mW 


BN74221 


20 ns ■ 28s 


130 mW 


SN54LS221 


20 ns ■ 49s 


23 mW 


SN74LS221 


20 ns-70s 


23 mW 



tCiri- 
lH.il'. 



SN54221 IJ.FH) SN74221 U.NI 
SN54LS221 IJ.FHI SN74LS221 |J,N,FN1 



an.,,; 17) M 



HX'CX 



a. J»1m 



J.N PACKAGES 


FH. FN PACKAGES 


i 1 A 


9 2A 


1 nc 


1 1 nc 


1 II 


10 7B 


2 IA 


12 2A 


3 iCTTT 




3 IB 


13 2B 


4 1Q 


12 2T5 


4 iCLFt 


1 4 Z.fiLfl 


S 20 


13 10 


E ia 


1 & 2 U 




14 M:„,r 


S m 


1© nc 


2R*>:t< 




7 20 


17 10 


S GNO 


16 VCC 




IS .c et , 




c,. ( 


19 _ 


10 GND 


20 y cc 



r Pin numbers shown on logic rymfaDll aru lor J and N packages only, 
nc - no internal connflciion. 



Texas 
Instruments 

POST OFFICE BOX 22601! • DALLAS. TEXAS 75265 



3 



PRODUCT GUIDE 



222 

■64-BIT FIFO MEMORIES 
16 4-BIT WORDS 
(input-ready enable, output- 
ready enable, and thn - 
output) 

typical performance 



logic symbol* 



pin assignments 



TYPE 


DELAY TIME 
FROM CLOCK 


TOTAL 
POWER 


"LS222 


47 ni 


433 mW 



..Mr* 



SN54LS222 (J I SN74LS222 (J,N) 



EN7 
CT-0 
OT 



S3 
CT 



>- 



CT=0- - 

!-■ 



J. N PACKAGES 


1 GE 


1 1 CL.R 


2 IRE 


12 03 


3 <H 


13 03 




14 01 


5 DO 


1 5 rte 


nc 


18 QO 


7 01 


17 OR 


8 D2 


IB ORE 


9 D3 




10 GNQ 


20 Vcc 



D2- 
D3- 



(51 


ID 6.7 V 


(16! 


171 


(1*1 




(8| 






113) 








(121 







For chip carrier information, 
contact the factory. 



-00 
-01 
-02 
-Q3 



224 

S4-BIT FIFO MEMORIES 
16 4-BIT WORDS 
(three-stain output] 
typical per formanco 



logic symbol* 



TYPE 


DELAY TIME 
FROM CLOCK 


TOTAL 
POWER 


•LS224 


47 ns 


433 mW 



OE 

era 



(i) 



SN54LS224 (Jl SN74LS224 (J,N> 



EN5 
CT-0 

CT<16 



d-pn>- 



23 
CT-0 



& 

j4- V4 + 



pin assignments 



J. H PACKAGES 


1 OE 


9 Em 


2 IR 


10 03 


3 LOCK 


1 1 QZ 


1 DO 


12 01 


5 01 


13 00 


6 D2 


14 OH 


7 03 


is unck 


S GWD 





For chip carrier Intpn 
contaiCT *he factory. 



(41 


ID 4,5V 


(131 




(1ZI 




161 


mi 




(71 




(101 







-G2 
'-03 



* Pin numborj shown on logic symbols are for J and N package; only, 
nc - no internal connection, 
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225 

fiO-BlT FIFO MEMORIES 
16 5-BIT WORDS 
typical perforrmnca 



pin assignments 



logic symbol* 



OUTPUT 


DELAY TIME 
FROM CLOCK 


TOTAL 
POWER 


3-Srate 


50 ns 


400 mW 



SN74S225 IJ.N.FN) 





FIFO 16 X I 




ENS 


CTFI 




(IB! ^ 
™ 


CT-* 














3 




CI < IB ■ 


*. 


>♦ 




til 










1 






> 


. CI 








1 


|G2fT3 




















2CT< IB 




CT >0 - 


ft 


>- 




tltl 






■ 24 













J, N PACKAGES 


1 CLK A 


1 1 Q4 


2 IB 


12 03 


3 UNCKOUT 


13 02 


4 DD 


14 QJ 


5 Dl 


15 00 


6 D2 


16 LJNCK IN 


7 D3 


t7 on 


8 04 


18 CLH 


9 OT 


19 CLH B 


10 GND 


20 V CC 



141 


10 






ISI 


11*1 










, M3I 


01 







It!) 




is: 

_n 




till 



FN PACKAGE 


1 CLK A 


1 1 04 


2 IP, 


12 Ql 




13 0? 


4 DO 


W 01 


5 Dl 


15 00 


6 02 


15 UNCK IN 


7 D3 


17 Qfl 


B D4 


IS CLH 


9 6T 


19 CLK B 


10 GNO 


20 V C C 



226 

4-BIT PARALLEL LATCHED 
BUS TRANSCEIVERS 
[threa-statfl outputs) 
typical parformanco 



logic m bol * 

... I?) 



pin assignment* 



TYPE 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 




■-6.5 mft 


20 mA 



C5 

EN6 

EN7 



SN54S226IJ.FHI SN74S226 ( J.N.F N) 



A?- 
A3- 

A4< 





I20I4D 


10/1/2)0 67 






tr* 

1121 


V7 10/1/21D 


(0/3I5D 






15) 








[61 


(10) 











J. N PACKAGES 


FH. FN PACKAGES 


1 GBA 


9 0CA6 


1 nc 


1 1 ne 


2 SI 


10 B4 


2 GBA 


1 2 0O-.9 


3 Al 


1 : B3 


3 S 1 


1 3 B-t 


4 A2 


12 B2 


4 Al 


14 93 


5 A3 


13 B1 


& A3 


15 92 


6 A4 


14 S2 


6 nc 


16 f*C 


7 OCBA 


IS GA& 


7 A3 


1 1 Bl 


S GND 


16 V CC 


8 A4 


16 52 






9 OCBA 


19 GAB 




1 G:jO 


20 VCC 



-B3 

LB4 



nbflrj jhown on logic sv™bOtl for J and N packages Ortly. 
martial connection. 
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64-BIT FIFO MEMORIES 
16 4-BIT WORDS 
[input-ready enable, □utput- 
ready enable, open -col lector 
outputs) 

typical performance 



logic symbol* 



pin assignments 



TVPE 


DELAY TIME 
FROM CLOCK 


TOTAL 
POWER 


'LS227 


57.5 ns 


433 mW 



SN54LS227 (J) SN74LS227 IJ,N) 



EN7 
:t-o 

ci.-.ie 



03 
CT>0 



4, 6 



■ -Z4 

CT-0' 



8. 
V6- - 



jTn packages 


f t OE 


1 I ClR 


2 IRE 


12 03 


3 TR 


13 Q2 


£ LOCK 


14 Q1 


5 DO 


IS M 


6 ne 


16 QO 


7 Dl 


17 OR 


B 02 


IB Ofll 


9 03 


>9 UNCK 


10 QUO 


20 V CC 



DO- 
D1- 
02- 
03- 



17) 


ID 6,7 


nei 


1141 




18} 

191 





(131 




— 

(121 










228 



logic symbol 1. 



64-BIT FIFO MEMORIES 
16 4-BIT WORDS 
(cp*n-collectar outputs) 

typical performance 





DELAY 




TYPE 


TIME 


TOTAL 






FROM 


POWER 




CLOCK 




'LS228 


57.5 ns 


433 mW 



OE 

CTP. 



lit 




[31 





SN54LS228 (J) 



UNCK- 

SN74LS228 IJ.NJ 



ENS 
CT-0 



r f.-|- s ~p **l 



}-. V4-- 



00- 

D1- 



-Q2 
-Q3 



14) 


ID 4.0 O 


(131 


(5) 


112) 




(6) 


(11) 




(7) 


(101 









-00 

-01 

-Q2 
-03 



For chip carrier information 
contact the factory. 



pin assignments 



J, H PACKAGES 


1 OE 


9 COS 


2 m 


10 Q3 


3 LDCK 


11 Q2 


4. DO 


12 Q 1 


5 05 


13 00 


6 02 


14 OH 


7 03 


15 UNCK 


8 GN'D 


T6 V CC 



For chio carrier (nforr 
contact the factory. 



T Pin numb*rj ihown on logic symbols are for J and N packing*! only, 
rtc — no lnt«rnal connection, 
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230,231 

OCTAL BUFFERS AND LINE DRIVERS 
(thrco-statc outputs] 

• 'AS230 has true and complementary outputs 

• 'AS231 has complementary G and G inputs 
typical performance 



logic symbol, 'AS230' 



pin assignments 



■«- 
.» 

TA4 " 



DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


3.5 ns 


-15mA 


64 mA 



ZA1 
ZA3 




SN54AS230 U.FH) 
SN54AS231 U.FH) 



SN74AS230 IN,FN) 
SN74AS231 (N, FN) 



logic symbol, r A5231 1 



n a? - 



2A3 - 
2A3 - 
2A4 - 




240 



log*c symbolt 



OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
(inverted three-state outputs} 
typical performance 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54ALS240A 


5.5 ns 


- 12 mA 


12 mA 


52 mW 


SN74ALS240A 


5.5 ns 


- 15 mA 


24 mA 


SN74ALS240.A-1 


5.5 ns 


- 15 mA 


4B mA 


SNS4AS240 


3.5 ns 


- 12 mA 


4B mA 


235 mW 


SN74AS240 


3.5 ns 


- 15 mA 


64 mA 


SN54LS24D 


10 ns 


-12 mA 


12 mA 


120 mW 


SN74LS240 


10 ns 


- 15 mA 


24 mA 


SNS4S240 


5 ns 


- 12 mA 


48 mA 


467 mW 


SN74S240 


5 ns 


- 15 mA 


64 mA 




SN54ALS240A U.FH) 

SN54AS240 (J.FH) 
SN54LS240 IJ.FH) 
SN54S240 (J,FH> 



SN74ALS240A (N.FNl 
SN74ALS240A-J (N.FNl 
SN74AS24Q [N.FNl 
SN74LS240 (J.N.FN) 
SN74S240 (J.N .FN! 



t Pin numtter* ihown an logic symbol* *ro *or J and N packages only, 
nc — no Internal connactlnn. 



J, N PACKAGES 


1 1G" 


11 2A1 


2 1A1 


12 IVd 


3 2Y4 


13 2A2 


4 1 A2 


14 1V3 


5 2Y3 


I 5 2A3 


6 1 A3 


!6 1¥2 


7 2V2 


17 2A4 


8 


13 1 Y 1 


9 2Y1 


13 20 


10 GND 


20 V C C 



FH. FN PACKAGES 


1 lE | H 


2 1A1 


12 1Y4 


3 2V4 


13 2A2 


4 1 A2 


14 1Y3 


S 2Y3 


15 2A3 


6 1 A3 


16 1Y2 


7 2Y2 


1 7 2A4 


8 1 A4 


IS 1 VI 


9 2Y 1 


19 2G 


10 GND 


20 V C C 



*2G on AS231 



pin assignments 



J. N PACKAGES 


1 IE 


11 2A1 


2 1A1 


12 1 YA 


3 2Y4 


13 2A2 


4 1A? 


14 1 Y3 


5 2Y3 


15 2A3 


6 tA3 


16 IY2 


7 2V2 


1 7 2A4 


B 1A4 


1 A 1 VI 


9 2Y1 


^9 2G 


10 GMO 


20 V CC 




FH. FN PACKAGES 


1 lS 


1 1 2At 


2 1 Al 


12 1 Y4 


3 2Y4 


13 2A2 


4 1 A2 


14 1Y3 


b 2v3 


15 2A3 


6 1A3 


16 1V2 


7 2YJ 


1 7 2A4 


B 1 A4 


IS IY1 


9 2Y1 


19 2G~ 


10 GHD 


20 V C C 
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OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
Inon-inuerttd three-state outputs) 
typical performance 



logic symbolt 

- M) 







MAX 


MAX 


POWER 


TVPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


5N54ALS241 A 


7 ns 


-12mA 


12 mA 


68 mW 


SN74ALS241A 


7 ns 


- 15 mA 


24 mA 


SN74ALS241A-t 


7 ns 


- 15 mA 


48 mA 


SN54AS241 


4 nt 


- 12 mA 


48 mA 


195 mW 


SN74AS241 


4 ns 


- 15 mA 


64 mA 


SN54LS241 


10 ns 


- 12 mA 


12 mA 


127 mW 


SN74LS241 


10 ns 


- 15 mA 


24 mA 


SN54S241 


5 ns 


- 12 mA 


48 mA 


558 mW 


SN74S241 


5 ns 


- 15 mA 


64 mA 



. IV3 
. IV* 



- ZYt 

- rti 

- TVS 
• Tf4 



SN54ALS241A (J ( FH) SN74ALS241 A (N,FN) 

SN74ALS241A-1 fN,FN) 
5N54AS241 U,FH) SN74AS241 f IM..FN) 

SN54US241 (J.FH) SN74LS241 (J,N,FN» 

SN54S241 (J,FH» SN74S241 <J,N,FN) 



242 



QUADRUPLE BUS 

TRANSCEIVERS 

[Invartad three-state outputs} 

typical parforrnanca 



logic symbolt 

113} 



GBA 

Sab 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54A LS242A 


6 ns 


-12 mA 


12 mA 


6a mW 


SN74ALS242A 


6 ns 


-15 mA 


24 mA 


SN74ALS242A-1 


6 ns 


-15 mA 


48 mA 


SN54AS242 


3.5 ns 


-12 mA 


48 mA 


135 mW 


SN74AS242 


3.5 ns 


-15 mA 


64 mA 


SN54LS242 


11 ns 


-12 mA 


12 mA 


133 mW 


SN74LS242 


1 1 ns 


-15 mA 


24 mA 



A2^»«-= 



EH1 
ENZ 



111} 

(ID) 



SN54ALS242A IJ, FHI 

SN54AS242 IJ.FH) 
SN54LS242 IJ.FHI 



SN74ALS242A IN.FNI 
SN74ALS242A-1 (N, FN) 
SN74AS242 IN, FN) 
SN74LS242 U.N.FNI 



pin assignments 



J, N PACKAGES 


1 1G 


11 2A1 


2 1A1 


13 1Y4 


3 2Y* 


13 2A2 


4 1A2 


1* 1¥3 


S 2Y3 


15 




16 1Y2 


7 2Y2 


1 7 2A4 


8 1A4 


1H 1Y1 


9 2¥l 


19 2G 


10 QUO 


20 V CC 




TKW PACKAGES 


1 IS 


1 1 2At 


2 1A1 


i : if .-. 


3 2Y4 


>3 2A2 


4 1A2 


14 IY3 


5 2YJ ; 1S 2A3 


6 1A3 


16 1 Y2 


7 2Y2 


17 2A4 


B 1A4 


IB IV1 


9 2 Y I 


IS 20 


10 


20 V CC 



pm aKKgnmiints 



J, N PACKAGES 


1 Sab 


8 04 


2 nc 


9 93 


3 A 1 


10 B2 


4 A2 


1 1 Bl 


5 A3 


12 nc 


| S A4 


1 3 GUA 


| 7 (:',[> 


14 V CC 




FH. FN PACKAGES 


1 r* 


1 1 n, 


2 Cab 


12 B4 


3 nc 


13 33 


4 A1 


14 B2 


* nc 


15 nt 


6 A2 


If. B 1 


7 nc 


17 nc 


8 A3 


13 nc 


9 A4 


19 GBA 


10 GU0 


20 



Pin nymiMfj jhown on logic symbol, are for J and N ptekagrc only, 
nc — no internal connection. 
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PRODUCT GUIDE 



243 

QUADRUPLE BUS 
TRANSCEIVERS 

(non-inverted three-state outputs) 
typical performance 



logfc symbol! 



pin assignments 



GAB ■ 
Al 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54ALS243A 


8 ns 


-12 mA 


1 2 mA 


93 mW 


SN74ALS243A 


8 ns 


-15mA 


2-5 mA 


SN74ALS243A-1 


3 ns 


- 15 mA 


48 mA 


SN54AS243 


4.5 ns 


-12 mA 


48 mA 


180 mW 


SN74A5243 


4.5 ns 


- 15 mA 


64 mA 


SNB4LS243 


12 ns 


-12 mA 


1 2 mA 


138 mW 


SN741S243 


12 ns 


- 1 5 mA 


24 mA 



(131 


ENl 


111 fc, 


EN2 

-i - r 


131 

TT 


V 1 <] 




~n 




151 









(91 
181 



SN54ALS243A (J.FH) 



SN54AS243 U.FHl 
SN54LS243 IJ.FH) 



SN74ALS243A (N.FN) 
SN74ALS243A-1 (N.FNl 
SN74AS243 (N.FNl 
SN74LS243 (J.N, FN) 



Jl, N PACKAGES 




1 Gab 


B B4 




7 nc 


9 B3 




3 Al 


10 B2 




4 A2 


1 1 




5 A3 


12 nc 




6 AA 


13 GBA 




7 GND 


14 V CC 










FH. FN PACKAGES 


1 nc 


11 IK 


2 Bab 


iz a* 


3 nc 


13 B3 


4 AT 


14 B2 


5 nc 


15 nc 


G A2 


ifi Bl 


7 nc 


17 nc 


H A3 


IB nc 


9 A* 


IB G&A 


10 GND 


20 VCC 



244 

OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
fnon-lnvorlsd three-state outputs) 
typical performance 



logic symbol! 



pin assignments 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54ALS244A 


7 ns 


- 12 mA 


12 mA 


88 mW 


SN74ALS244A 


7 ns 


- 15 mA 


24 mA 


SN74ALS244A-1 


7nj 


- 15 mA 


48 mA 


SN54AS244 


4.5 ns 


- 12 mA 


48 mA 


235 mW 


SN74AS244 


4.5 ns 


- 15 mA 


64 mA 


SN54LS244 


12ns 


- 12 mA 


12 mA 


127mW 


SN74LS244 


12 ns 


- 15 mA 


24 mA 


SN54S244 


6 ns 


- 12 mA 


48 mA 


55B mW 


SN74S244 


6 ns 


- 15 mA 


64 mA 



1A1 
1A2 
1A3 
1A4 

2G 

2A 1 
2A2 
2A3 

Z.A4 



r-. 


EN 

i r 1 


111:1] 


t7t 


V 


141 




M6> 


(Bl 
(Bl 




[141 




112] 














[19! ^ 


EN 

4 r 


(9j_ 


111! 


(131 




171 




1151 


Itt 




(171 









- IY1 

- IV? 
IY3 
1Y4 



2Yt 
2Y2 
■ 113 
- Hi 



SN54ALS244A U.FHl 

SN54AS244 (J.FH I 
SN54LS244 (J.FHI 
SN54S244 (J.FH) 



SN74ALS244A (N.FNl 
SNALS244A-1 IN.FNI 
SN74AS244 (N.FNl 
SN74LS244 iJ.N.FNI 
SN74S244 (J.N.FN) 



J, H PACKAGES 




1 lE 


1 1 2A1 




2 5 Al 


IS 1Y4 




3 2Y4 


13 2A2 




4 1A2 


t 4 1Y3 




5 2Y3 


15 2A3 




6 1*3 


16 1Y2 




7 2Y2 


1 7 2A4 




8 1A4 


18 1Y1 




9 2V1 


19 2G 




10 GND 


20 V C C 










FH, FN PACKAGES 


i iH 


1 1 2A1 


2 1A1 


12 1Y4 


3 2Y4 


13 2A2 


4 1A2 


14 1Y3 


5 J - ■ 


IS 2A3 


6 1A3 


16 1 Y 2 


J 2V2 


l 7 2A4 


B 1A4 


IS IV1 


9 2Y1 


19 2G 


10 GND 


20 V C C 



F Pin numbon shown on logic symbol* aro for J ami N fjackages onlv. 
nc — no Imornal connection, 



Texas 3 83 

Instruments 

POST OFFICE BOX 22501 J • DALLAS. TEXAS 15365 



PRODUCT GUIDE 



245 

OCTAL BUS TRANSCEIVERS 

(n on -in verted three-state outputs) 

typical performance 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54ALS245A 


G ns 


- 12 mA 


12 mA 


173 mW 


SN74ALS245A 


6 ns 


- 15 mA 


24 mA 


SN74ALS245A-1 


6 ns 


- 15 mA 


48 mA 


SN54AS245 


6 ns 


- 12 mA 


32 mA 


310 mW 


SN74AS245 


6 ns 


- 15 mA 


48 mA 


SN54LS245 


8 ns 


- 12 mA 


12 mA 


290 mW 


SN74LS245 


8 ns 


- 15 mA 


24 mA 



SN54ALS245A IJ.FH) 



SN54AS245 IJ.FH) 
SN54LS245 U.FH) 



SN74ALS245A (N.FNl 
SN74ALS245A-I (N.FNl 
SN74AS245 <N,FN> 
SN74LS245 [J.N, FN) 



logic symbol T 




pin assignments 



J. N PACKAGES 


1 DlR 


1 1 BB 


2 A1 


12 B7 


3 A2 


1 3 B6 


-: A3 


U BS 


5 A4 


15 64 


6 A5 


16 S3 


7 AS 


17 B2 


S A7 


18 flT 


9 AS 


i9 s 


10 CUD 


20 V CC 




fH. FN PACKAGES 


1 D1R 


1 1 BS 


2 At 


U B7 


3 A2 


13 BS 


4 A3 


14 BS 


5 £k£ 


IS B4 


5 A5 


1B B3 


7 A6 


!7 B? 


8 A7 


te ai 


9 AS 


19 G 


10 GMD 


20 V CC 



246 
247 

BCD-TQ-S EVEN-SEGMENT 
DECODERS/DRIVERS 
WITH RIPPLE BLANKING 
i246*aclJva-low, open-col lector, 
30-vqls outputs) 
{247-active-low, open-collector, 
15-volt outputs) 



IVpical performance 



logic symbol* 



pin assignments 



BIN/7-SEG [> 

nil 



V20 
1 
2 
4 



OG21 



1 20,21 O 

I) 20,21 Cj 

20,210 i»— 
d 20,210 

e 20.21 ^ ^ 

1 20,21 

B 20,21 Q. St 



(121 



J, N PACKAGES 


FH, FN PACKAGES 


1 S 




1 n C 


1 1 nc 


2 C 


:o d 


2 B 


\2 *, 


3 LT 


1 1 c 


3 C 


13 d 


4 Bl.'HBO 


12 h 


LT 


14 c 


5 RBI 


13 a 


6 r. ■. 


15 b 


6 D 


1 J g 


6 nc 


T© nc 


J A 


15 1 


7 T1BJ 


17 a 


S GND 


16 V CC 


B 


ia a 






9 A 


19 f 




10 GND 


20 V C r 



1141 



TYPE 


OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


■246 


40 mA 


30 V 


320 mW 


•247 


40 mA 


15 V 


320 mW 


SN54LS24 7 


12 mA 


15 V 


35 mW 


SN74LS247 


24 mA 


15 V 


35 nifl 



SN54246 IJ.FH) 
SN54247 IJ.FH) 
SN54LS247 (J,FH| 



SN74246 (J.NI 
SN74247 (J.NI 
SN74LS247 (J.N.FNI 



1 Pip} numbers shown an logic symbols 

are lor J and N packages only, 
nc - no internal connection. 



FONT TABLE T7 - RESULTANT DISPLAYS USING '246 AN D "247 



D 


1 

( 


53HBEI1B 


3c 


ZD 


U 


LZ 


1 

L_ 




1 


2 5 4 5 6 7 B 


9 10 


n 


12 


13 


i-i 


IS 



3-84 
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PRODUCT GUIDE 



248 

BCD-TO-SEVEN SEGMENT 
DECODERS/DRIVERS 
(internal puU-up outputs) 



logic symbol 



W 

BI/RBO-O- 



pin assignments 



typical performance 



TYPE 


OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


'248 


6.4 mA 


5.5 V 


26b mW 


SN54LS248 


tnA 


5.5 V 


125 mW 


SN74LS24B 


6 mA 


5.5 V 


125 mW 



BIN/7-SEG 

1X9 



OG21 



20,21 fi 
20.21 
20.21 £ 
20,21 g 
20.21 Q 
20.21 S 
20,2! Q 



J. N PACKAGES 


FH. FN PACKAGES 


] 9 


e 


1 nc 


11 nc 


2 C 


10 eJ 


2 B 


12 • 


3 LT 


1 1 C 


3 C 


13 d 


4 Bl RBQ 


12 b 


4 rr 


14 C 


& nai 


13 H 


5 &l R&0 


16 b 


6 o 


14 a 


S nc 


!6 nc 


7 A 


15 I 


7 W 


17 a 


a GND 


16 VCC 


B 


IS g 






9 A 


19 1 




10 GND 


20 V CC 



SN54248 (J.FH1 
SN54LS248 I J.FHl 



SN74248 (J.N( 
SN74LS248 IJ.N.FN) 



249 



logic symbol* 



pin assignments 



BCOTOSEVEN SEGMENT 
DECODERS/DRIVERS 
(open-collector outputs! 



141 ^ 



typical performance 



BIN/7 SEG 
[T21 



a 20,21 Q 

b 20,21 2 

c 20,210 

d 20,21 O 

s 20,210 

I 20.210 

20.210 



J, N PACKAGES 


FH. FN PACKAGES 


i a. 


8 e 


1 


1 1 nc 


2 C 


10 d 


1 a 


1 2 o 


3 LT 


1 1 c 


3 c 


13 d 


i ai.'RQO 


12 C 


* LT 


14 e 


5 RBI 


13 D 


S GrmeO 


1 & b 





14 e 


6 nc 


16 nc 


7 A 


1 5 f 


7 HEi 


17 a 


8 GND 


16 V C C 


8 D 


18 g 




3 A 


19 1 


10 GND 


20 V C C 



TYPE 


OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


'249 


1 in A 


5.5 V 


265 mW 


SN54LS249 


4 mA 


5.S V 


40 mW 


SN74LS249 


8 mA 


5.5 V 


10 mW 



SN54249 (J.FH) 
SN54LS249 (J,FH) 



SN74249 U.NI 
SN74LS249 (J.N.FNJ 



| Pin numbon shown on logic symbol* 

are for J und N package* only, 
nc — no tntornnl connection, 



FONT TABLE T2 - RESULTANT DISPLAYS USING '24SAND '249 



P i P =1 u 


5 


B 




B 


□ 
_i 


tz 


=3 


UC 


i 
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PRODUCT GUIDE 



250 



logic symbol r 



pin assignments 



1-OF-16 DATA 

SELECTORS/ 

MULTIPLEXERS 



TYPE 


DATA 
TO 1NV 
OUTPUT 


FROM 
ENABLE 


TOTAL 
POWER 


'AS250 









SN54AS250 IJ.FH) SN74AS250 IN,FM| 



o 

C 

o 

O 
c 

E 

CD 




J. N PACKAGES 


1 E7 


13 


C 


2 


E6 


14 


3 


E5 


v, 


A 




E4 


16 


€15 


E 


E3 


17 


1 1-: 


1 


E2 


1? 


B13 


} 


£1 


19 


E12 


B EO 


20 


ETT 




G 


21 


E 1 □ 


I:. 


W 


22 


ES> 




D 


23 


£8 


i : 


GND 


24 


vcc 




FH package: 


1 NC 


15 


NC 


z 


E7 


16 


c 


a 


EG 


17 a 


■'. 


EG 


IB A 


5 


E4 


19 


f 1 - 


■■ 


E3 


20 


EM 


1 


E2 


21 


! 13 


8 NC 


22 


NC 


s 


El 


22 


El 2 




EC 


24 


El T 


i : 


- 


25 


E10 


12 


vv 


26 


E9 


■: ; 





2? 


EB 


14 




29 





T Pin numbeis shown on logic symbols are for J and N packages only. 
NC — Wo inteiviaf connection. 
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251 

DATA SELECTORS/ MULTIPLEXERS 
(trua and inverted throe* 
Stale outputs) 
typical parlormancH 



logic symbnlt 



pin assignments 



type 


DELAY TIMES 


TOTAL 
POWER 


DATA TO 

INV 
OUTPUT 


□ATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


'251 


17 ns 


21 ns 


21 ns 


250 mW 


'ALS251 


fi ns 


5 ns 


4.5 ns 


37.5 mW 


'AS251 


2.7 ns 


3.5 ns 


5.5 ns 


140 mW 


'LS251 


17 ns 


21 ns 


21 ns 


35 mW 


'S251 


4.6 ns 


8 ns 


14 ns 


275 rnW 



HI 
111 



SN54251 (J.FHI 
SN54ALS251 U.FH) 
SN54AS251 (J.FHI 
SN54LS251 (J.FHI 
SN54S251 IJ.FHI 



SN74251 IJ.N) 
SN74ALS251 [N.FNI 
SN74AS251 (N.FNI 
SN74LS251 IJ, N.FNI 
SN74S251 (J, N.FNI 



J. N PACKAGES 


1 03 


9 C 


2 02 


10 B 


3 Dl 


1 1 \ 


-1 □□ 


12 D7 


5 V 


13 06 


t v> 


l o : 


7 G 


IS D4 


8 GND 


16 V CC 




FH. FN PACKAGES 


1 nc 


1 1 nc 


2 D3 


\2 C 


3 D2 


13 B 


4 D1 


Id A 


5 DO 


lb 07 


G nc 


16 nc 


7 V 


1 7 DG 


B W 


IB OS 


9 g 


19 Q4 




20 V CC 



253 

DUAL DATA SELECTORS/ 
MULTIPLEXERS 
(thres-stata outputs) 

typical performanco 



logic symbol* 



pin assignments 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA TO 
NON-1NV 
OUTPUT 


FROM 
ENABLE 


■ALS253 


5 ns 


4.5 ns 


32 mW 


AS253 


3.3 ns 


5.5 ns 


1 1 7 mW 


'LS253 


12 ns 


1 6 ns 


35 mW 



SN54ALS253 U.FH) 
SN54AS253 IJ.FHI 
SN54LS253 (J.FH) 
SN54S253 (J.FH) 



SN74ALS253 (N.FNI 
SN74AS253 (N.FNl 
SN74LS2S3 IJ.N.FN) 
SN74S253 (J.N.FNI 



10 • 

icq 

1C1 
1C2 ■ 

ics - 

2C0 ■ 
2C1 
2C2 ' 
2C3 • 



1141 




(7) 


t2l 


(11 ^ 


MUX 

EN 


1 V 

2 

3 


lei 


(51 


Ml 


(9) 


(31 


(i5|r-» 




(101 




(111 




1121 






111) 









J, N PACKAGES 


FH. FN PACKAGES 


1 ^ 


9 2Y 


1 nc 


1 1 nc 


2 a 


10 2C0 


2 1G 


12 2V 


3 1C3 


11 2C1 


3 B 


13 t: 


4 IC2 


12 2C3 


4 1C3 


14 2CI 


& 1C1 


13 2C3 


S IC2 


15 2C2 


6 1 CO 


14 A 


6 nc 


IB nc 


7 1 Y 


1 & 2G 


7 1 CI 


17 2CS 


GND 


16 Vrr 


& 1 CO 


1 Si 




9 l v 


19 2G 


10 GNO 


20 V CC 



numbers shown on logic symbols are for J and N ijsckagns only, 
no internal connection. 
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PRODUCT GUIDE 



257 

QUAD DATA SELECTORS/ 

MULTIPLEXERS 

(non-inverted thm-tiale outputs) 



iogic symbol. 'AL5257, 'LS257' 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA TO 
NQN-INV 
OUTPUT 


FROM 
ENABLE 


'ALS257 


4.3 ns 


7.5 ns 


33.5 mW 


'AS257 


3 ns 


4 ns 


S5 mW 


■L33573 


11 ns 


IS ns 


60 mW 


■S257 


5 ns 


14 ns 


320 mVi 



MUX t> 



SN54ALS257 (J.FHI 
SN54AS257 IJ.FHI 
SN54ALS257B IJ.FH) 
5N54S257 (J.FH) 



SN74ALS257 (N.FN) 
SN74AS257 IIM.FNI 
SN74ALS257B (J,N,FN) 
SN74S257 (J.N.FNI 



logic symbol, '5257* 



G 

5 B 



IB 
ZA 
2B 
3A 
3B 
4fl ■ 
4B • 



111 



(131 



JZL 



pin assignments 



J, N PACKAGES 


FH. FN PACKAGES 


1 a/b 


9 3Y 


1 nc 


1 1 nc 


2 1A 




2 AJ9 


12 3Y 


3 IB 


11 34 


3 14 


1 3 3B 


■1 tv 


12 At 


4 IB 


14 3A 


:" 2A 


13 4fl 


6 !V 


15 AY 


G 2B 


14 4A 


6 nc 


16 nc 


7 2¥ 


16 iT 


7 2A 


17 AQ 


B GND 


16 V CC 


8 2B 


IB 44 




9 2Y 


19 £ 


10 GUQ 


20 V CC 



r Pin numbers ihovvn on logic iv/mbals are lor J and N pazkaqm only, 
nc — no internal connection. 



8s , Texas 

Instruments 



POST OFFICE BOX 726013 • DALLAS, TEXAS 7SJ65 



PRODUCT GUIDE 



258 

QUAD DATA SELECTORS/ 

MULTIPLEXERS 

[inverted threa-state outputs) 

typical performance 



logic symbol, ' ALS258. 'LSZBB* Pin assignments 





DELAY TIMES 




TYPE 


DATA TO 

INV 
OUTPUT 


FROM 
ENABLE 


TOTAL 
POWER 


'ALS258 


3 ns 


7.6 ns 


29 mW 


•AS25S 


2.5 ns 


4 ns 


65 mW 


'LS258B 


11 ns 


19 ns 


60 mW 


'S258 


4 ns 


14 ns 


2B0 mW 



G- 
A/B - 

1A ■ 
IB ■ 
2A • 
2B - 
3A • 
3B ■ 
4A ■ 



US1 r-^ 


EN 

S1 

1 _c 


^(4| 


Ji) 

(21 


MUX [> 

1 V 
1 


131 




151 




161 


^19) 


(111 




110) 


^112) 


(141 




1131 







J. N PACKAGES 


FM. FN PACKAGES 


1 A.'B 


9 3Y 


1 nc 


11 rvc 


2 1 A 


10 3B 


2 A>B 


12 3Y 


3 IB 


11 3A 


3 1A 


13 3B 


A 1Y 


12 4V 


4 IB 


14 3A 


G 2A 


13 4B 


<s IV 


15 AY 


E> 2B 


14 4A 


6 nc 


16 nc 


7 2Y 


3 5 G 


7 2 A 


1 7 4B 


8 GNO 


16 V CC 


8 2B 


IB 4A 




9 2Y 


13 E 


10 GND 


20 V CC 



logic symbol, '5258' 



SN54ALS258 iJ.FHI 
SN54AS25B (J.FH) 
SN64LS258B (J.FH) 
SN54S2S8 (J.FHI 



SN74ALS258 IN, FN) 
SN74AS258 (N.FNI 
SN74LS258B IJ.N.FN) 
SN74S258 IJ.N.FN) 



EN 
01 
X- 



16 - 
2A ■ 



3A - 
38 ■ 



^112) 



259 

B B.IT ADDRESSABLE LATCHES 



typical performance 



logic symbol* 

enlfiL 



pin assignments 



D 

CLR 



M3J 



lisir^ 



GB 
29 
iZIO 
3 



- -9.0D 

- -10.0R 



TYPE 


CLEAR 


DELAY 


TOTAL 
POWER 


•259 


LOW 


12 ns 


300 mW 


■ALS259 


LOW 






■LS2 59 


LOW 


17 ns 


1 1 mW 



■ -9.1D 

■ ■ 10 .Tr 



SN54259 (J.FH) 
SN54ALS259 (J.FH) 
SNS4LS259 (J.FH) 



SM74259 U.NI 
SN74ALS259 IN, FN) 
SN74LS259 (J, N.FNI 



- -0. 2D 

- ■ 10,2k 



9.3D 
+ IO.Ir 



9.4D 
+ 10.4R 



+ 9.5D 
10.5R 



+ 9.6D 
10.6R 



9.7D 

io.Tm 



* Pin numbers shown an logic symbols ore for J and N packages only, 
nc — no internal connection. 



J, IV PACKAGES 


FM. FiV PACKAGES 


1 SO 


9 Q4 


1 nc 


11 nc 


2 Si 


io as 


2 SO 


12 04 


3 52 


11 ae 


3 SI 


13 05 


4 00 


12 Q7 


4 S2 


14 06 


5 01 


13 □ 


5 QO 


1 5 Q7 


6 Q2 


14 G 


6 nc 


16 nc 


7 03 


15 CLR 


7 ai 


17 


S GND 


16 V C C 


f! Q2 


18 




9 D3 


rs ~mr 




3 GND 


20 V C C 



Jll). 
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260 



DUAL 54NPUT POSITIVE- 
NOR GATES 



logic symb' 

ii) 



pin alignment* 



TYPE 


POWER/ 
GATE 


DELAY 


■S2SO 


64 mW 


4 ns 



02( 



SN54S2B0 IJ.FHI 



SN74S260 IJ.N.FNI 



2B- 
IC- 
20- 
2E- 



Ps. <5( 
1Y 



16) 



J. N PACKAGES 


PH. FN PACKAGES 


1 1A 


& 28 


1 nc 


11 nc 


2 IB 


9 2C 


2 1A 


12 2B 


3 !C 


10 2D 


3 IB 


13 2C 


4 2A 


5 1 2E 


4 1C 


11 2D 


6 IV 


12 ID 




IS nc 


6 2Y 


13 IE 


6 ; a 


16 2E 


7 GNO 


14 V CC 


7 nc 


1 7 nc 






- 1Y 


18 10 




H 2Y 
10 GNL> 


19 IE 

20 V CC 



261 



2-BIT BY 4-BIT PARALLEL 
BINARY MULTIPLIERS 



typical performance 



logic symbol^ 

1131 



TYPE 


POWER I TIME** 


'LS261 


100 mW I 25 ns 



SN54LS251 (J,FH> SN74LS261 IJ,N,FN) 



' 5 Bil P-ratJueT Tirtiu 






2SC0MP1T- 




> P 











ID 


i , 






ID 








ID 


"1 


• a 




ID 


J 




4 


ID 


CI 









110) 
(Bl , 



' PartralProduct Generator 



264 

LOOK AHEAD CARRY GENERATOR 

logic .y i:i ■;■■■! ' 

ACTIVE HIGH IhlPtfTS 



ACTIVE LOW IhPUTS 



115) 
114) 





[CLA FOR CTRS] 










21 








Z3 


US- 




■* I 










03 


*i ■ 






Z4 
















Cb 


4 AT. 






u 


G.7 ■ 










-i 




t .3.5.7 ,9 - 






* J.7 J - 








6,7,9 - 








fl.fr- 








5 - 




i 




7 ■ 








A * 








& * 








g - 







|CLA FOncTflS! 



3 - - 



7,4 - - 



S.fi ■ ■ 



7,B . * 

5.P.Q . . 

1 ,4 f D,B ■ ■ 



positive logic: Y ■ ABCD 



pin assignmsnts 



J, N PACKAGES 




FH. FN PACKAGES 


l 93 


9 01 




1 nc 


t % nc 


2 B4 


10 Q0 




2 83 


12 01 


3 C 


H M0 




3 84 


13 QQ 


A M2 


" . M ! 




4 C 


14 WO 


5 04 


1 3 B0 




5 M2 


IS Ml 


6 Q3 


14 Bl 




6 nc 


16 nc 


7 02 


IS B2 




2 04 


1 7 80 


8 GND 


18 V CC 




8 03 


1S Bl 








9 Q? 


19 62 








10 GMQ 


20 V CC 



pin assicjiirnonts 



J. N PACKAGES 



FH PACKAGES 



10 GNO 



SN54A3264 IJ.FH) SN74AS264 (N.FNJ 



For further informntion, contact IhB factory. 



t Pin numbers shown on fogic symbols nro far J nnd rsE pBekanei only, 
nc — no Intornnl connection. 
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265 



QUAD COMPLEMENTARY- 
OUTPUT ELEMENTS 



typical performance 



TYPE 


POWER 


•265 


125 mW 



Eogic 

1A ■ 

2A ■ 
2B ■ 
3A . 
3B . 

4A ■ 



pin assignments 



SN54265 (J,FH) 



SN74265 IJ.NI 



111 


1 




L 13) 


14] 


161 


&■ 


15) 


171 
110) 


[111 


t. 


112) 


^ (91 

(14] 


IIS) 


1 









' 1W 



. 4Y 



J. N PACKAGES 


FH PACKAGE 


1 \A 


9 3¥ 


1 nc 


11 nc 


2 1 W 


■ 3W 


2 IA 


1 2 3 V 


1 l¥ 


1 1 3A 


3 1W 


13 3W 


2 A 


12 3B 


■J IV 


14 3A 


2B 


13 4Y 


5 2A 


15 3B 


6 2W 


14 4W 


B nc 


16 ng 


7 2Y 


1 5 4A 


7 2B 


17 -IV 


B GND 


1 6 V.CC 


b 


IB 4W 




9 2Y 


IS 4A 


10 GND 


20 VCC 



266 

QUAD 2-INPUT EXCLUSIVE- 
NOB GATES WITH OPEN- 
COLLECTOR OUTPUTS 

typical performance 



logic symbol 7 
,. 11) 



pin assiarvmonts 



1B ■ 

2A - 
2B • 



TYPE 


POWER 


DELAY 


'LS266 


40 mW 


tB ns 



SNS4LS266 (J,FH) SN74LS266 (J.N.FNI 





(■II 




(ID) 




till 



positive Logic: Y ' 



J, N PACKAGES 


FH. FN PACKAGES 


1 1A 


Fi 3A 


i nc 


1 1 nc 


2 IB 


9 3B 


2 1A 


1 3 3A 


3 IV 


1 3 Y 


3 16 


13 3B 


4 it 


i l 4V 


A 1Y 


14 3Y 


5 2A 


12 4A 


5 nc 


1 nc 


B 2B 


13 AB 


B 2Y 


Ifi 4Y 


7 GND 


14 V CC 


7 nc 


17 0C 




a 2A 


18 AA 


9 21! 


19 4B 


1 GND 


20 V CC 



268 



HEX D-TYPE LATCHES 
{thruo-stata outputs, common 
output cont™.r. common enable) 

typical performance 



logic symbol 
I 1 * 

oc — ■ 

- <Sl 



pin assignments 



(31 



C1 



TYPE 


OUT- 
PUTS 


DELAY 


TOTAL 
POWER 


'S26B 


Q 


7 ns 


525 mW 





J. tv PACKAGES 




FH. FN PACKAGES 


1 0C 






1 NC 


1 1 NC 


2 1Q 


10 40 




2 OX 


12 C 


m to 


3 ID 


1 1 4D 




3 10 


13 40 


»' 20 


4 2D 


12 50 




4 ID 


14 4D 


"L 30 


5 20 


13 5D 




5 20 


-7 SO 




6 3D 


14 6D 




& v: 


16 NC 


I*' 4Q 


7 30 


15 60 




7 2Q 


17 50 




B 


ie v c c 


B 3 o 


18 6D 


">>> 60 






9 30 


IS 6Q 






10 GND 


20 V CC 



SN54S268 IJ.FHI SN74S26S (J.N.FN) 



273 

OCTAL D-TYPE FLIP-FLOPS 
[common clock, single-rail outputs) 
typical performance 



fogic symbol^ 



pin assignments 



CLR 
CLK 



TYPE 


FREQ 


POWER 
PER F-F 


DATA TIMES 


SETUP 


HOLP 


■273 


40 MHi 


3!) mW 


20 nsl 


5 nsl 


■ALS273 


50 MHz 


3.4 mW 






LS273 


40 MM/ 


10.6 mW 


20 nsl 


5 nsl 



I Rising edge of clack pulse 

SNS4273 IJ.FH) 
SN54ALS273 (J.FHI 
SN54LS273 IJ.FH! 



GD 
7D 

BD • 





H 

>C1 

t r 


12) 


Hi) 


(31 


ID 


14) 


15) 




(71 


IE) 




(81 


101 




1131 


112) 


1141 




lib) 


117) 


110) 




(18) 


1181 









J. N PACKAGES 


PH. FN PACKAGES 


1 CTH 


1 1 CLK 


1 CLP 


1 1 CLK 


2 IQ 


12 50 


2 10 


12 £0 


3 ID 


13 BD 


3 ID 


13 5D 


4 20 


14 BD 


4 2D 


14 6D 


5 20 


IB 60 


5 20 


IS 6Q 


8 30 


1 r. 70 


6 30 


16 70 


7 3D 


1 ! 7D 


7 30 


17 7D 


8 4D 


1H BD 


8 4D 


18 SD 


9 4Q 


19 RO 


9 40 


19 SO 


10 GND 


ZD V C C 


10 GND 


20 V CC 



SN74273 <J,N) 
SN74ALS273 IN.FNI 
SN74LS273 IJ.N.FN) 



T Pin numbers shown on logic symbols are for J and N oackBges only, 
nc — no internal connection. 
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4-BIT BY 4-BIT BINARY 
MULTIPLIERS 

typical performance 



logic symbol ' 



pin assignments 



HI 



A2»" 



TYPE 


POWER 


TIME* 


■S274 


525 rnW 


50 ns 



SN54S274 (J.FH) SN74S274 (J.N.FNJ 



ft2 n»3 

B2"»2 
B2"*3 



M. 



1171 



118) 



1131 



8-Bit Product Time 



276 

QUAD J-K FLIP-FLOPS 
(separate clocks, edge triggering, 
common direct dear and preset) 

typical performance 



TYPE 


FREQ 


POWER/ 
F-F 


DATA TIMES | 


SETUP 


HOLD 1 


'276 


60 Mil/ 


75 mW 


3 nsl 


lQnsl 



I HdllinQ ot clock i>uUo 

SN54276 UFH) SN74276 IJ.NI 



mi 

1121 



■ 51 
[141 



-2" 

-2rr+l 

-2n*2 

-Zrt+3 

-2n*4 

-2«+5 

_?rr-6 

-2 n+7 



J. N PACKAGES 


FH. FN PACKAGES 


1 A2 n 


11 2"'* 


1 A?" 


11 ; 


2 AI"' ' 


12 2 rl+ - i 


2 A2 rt * 1 




3 A2"-J 


13 2<i*6 


3 «•> * * 


13 2 n *$ 


J A 2<i . :< 


1 -: - ■" 


4 «« * 3 


14 2" ' 7 


; j B2 n 


IS Ul 


5 B2 n 


15 Gl 


f 


16 G2 


6 2" 


IB G~2 


7 ■ 1 




7 2"* 1 


1 7 B2 n * 1 1 


S 2**2 


Tfl B2n»2 


B 2" 


18 H2 n *2| 


9 2 n *3 




g ;.n,.i 




10 CUD 


20 Vcc 


10 ','.[> 


20 Vrr 



logic symbol* 



pin assignments 



PRE 
CLR 



2J 
2CL.K ■ 



31 
3CLK - 

3K • 

4J 
4CLK 

4K ' 



imp, 

HI 

121 


ns 
n 


(Gl 


13. ^ 

141 ^ 

19) 


u 

>0ct 

IK 


<6l 




IB1 ^ 

m 

(121 

1131 ,U 

iiair^ 

1191 


1 151 
(1GI 






I1BI ^ 





i, N PACKAGES 


FH PACKAGE 




1 1 phi 


1 CLA 


1 1 FT5£ 


. ■ 


12 3J 


2 1J 


12 3J 


3 ICLK 


13 3CLH 


3 ICLK 


13 3C1K 


4 llf 


14 3K 


4 IK 


14 3? 


5 in 


15 30 


' 1 Q 


15 30 


6 20. 


IE 40 


<; ::i 


16 4 


7 ?H 


17 4K 


7 2K 


1 7 4K* 


B 2GLK 


IB 4CLK 


a 2CLK 


IB 4CLK 


9 2J 


19 4J 


9 2J 


IB 4 J 


10 GNEJ 


20 V c c 


10 GND 





t Pin numborj jhown on loflie symbols are Irjr J and N packages only, 
nc - no internal connaeTion. 
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logic symbol* 



pin assignments 



4-BIT CASCADAQLE 
PRIORITY REGISTERS 

typical performance 



TYPE 


POWER 


DELAY 


■278 


275 mW 


35 ns 



SN54278 (J.FHI 



SN74278 (J.N) 



D1- 

P0- 



in 


HI'HI R EG 

C5 

-i r 1 


(61 


(3) 


50 G4 


O.T.5.5 


(21 


LSL 

(91 


5D G3 


D.T.5 


(131 


50 G2 


0,1 


(121 


(101 


5D Gl 


D 






1,2,3.4 
GO ' 







J. N PACKAGES 


FH PACKAGE 


1 STRfi 


6 ¥3 


1 -.L 


1 1 nc 


7 D3 


9 ¥2 


2 STRB 


12 Y3 


3 D4 


10 ¥1 


3 D3 


13 Y2 


4 PQ 


1 1 nc 


4 D-t 


■ ,1 Y ' 


5 PI 


12 PI 


5 nc 


15 nc 


6 Y4 


13 D2 


6 PC 


1 C 


7 GND 


14 Vcc 


7 nc 


17 nc 






- P1 


16 D1 






19 22 




10 GND 


20 V C C 



279 

QUAD S-R LATCHES 
typical performance 



logic symbol* 



pin assignments 



TYPE 


POHER 


DELAY 


'279 


90 mW 


12 ns 


'LS279A 


19 mW 


12 ns 



SN54279 IJ.FH) 
SN54LS279A (J.FHI 



1S2- 
2R- 
2S- 

SN74279 (J.N.FN) 3S1- 
SN74LS279A (J,N,FN) 3S2 
4R- 
4S- 



I 1 ) r-. 


R 

S1 1 
SI 


14> 




(31 


171 


Ibl ^ 


R 2 


Mr*. 


(9) 




! i 

S3 3 
S3 


(111^ 




031 




li 

4 

S4 









J, N PACKAGES 


IH. FN PACKAGES 


1 lE 


9 3Q 


1 nc 


1 1 nc 


2 l5l 


10 3R 


2 lE 


12 3Q 


3 :52 


1 1 35l 


3 1 Si 


13 3ft 


4 1Q 


i2 ,<■"; 


4 i5z 


1-1 3^1 


5 2fT 


13 40 


5 10 


; 5 .l^J 


6 ?S 


14 4ii 


6 nc 


16 r>c 


7 2Q 


15 4? 


7 2H 


17 *0 


g :->.b 




8 2§~ 


ib in 






■.■ :o 


IS 45 




10 GND 


20 Vcc 



280 

9-BIT ODD/EVEN PARITY 
GENERATORS/CHECKERS 

typical performance 



Logic symbol* 



pm assignments 



TYPE 


POWER 


DELAY 


'AS280 






'LS280 


30 mW 


31 ns 


'S2S0 


335 mW 


13 ns 




J, N PACKAGES 


FH. FN PACKAGES 


1 G 


8 A 


1 nc 


1 1 nc 


2 H 


9 B 


2 G 


12 A 


3 nc 


10 C 


3 H 


13 6 


,: 


i l D 




■id C 


b IEVEN 


! J : 


5 nc 


1 5 nc 


Q IODD 


13 F 


6 1 


16 D 


7 GND 




7 ni 


17 nc 






B IEVcN 


18 E 




9 IODD 


1S F 




1 GND 


20 V CC 



SN54AS280 U.FH) 
SN54LS280 IJ.FHI 
SN54S280 fJ.FH) 



SN74AS280 (N.FN) 
SN74LS280 IJ.N.FNl 
SN74S280 (J.N.FNI 



' Pin number! jhown on logic symbols am for J .in;; N oackBgos only 
nc — no internal connection. 
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4-BIT PARALLEL BINARY 
ACCUMULATORS 
typical performance] 



logic symbol? 



pin assignments 



A SO 
AS1 - 

AS! 









M 




ADD 


TOTAL 




TYPE 






Cn 




TIME 


POWER 




'S281 


20 ns 


720 mM 


RSO 



SN54S281 U.FHI 
SN74S281 IJ.N.FMI 



ENZ4 {Aiithmtlie.ABCl 
FJN25 {Loflk, ABCD] 
>C26 
24I21-W22+)(ABC| 
25I21+/22 *JlABGt>| 



IE) f-4- 



.7) CP 
.7) CO 



I0...71CO 



1 / 23 



Z31 

3S,20,26D 

2J.2SD 

V22 



Z32 

36.20.26D 



Z33 

37.20.26D 
24.22,260 
V24^1 



2S.22,26D 
V2S.21 
31! .20,260 
Z34 



121 Z36 



J,N PACKAGES 


FH, FN PACKAGES 


1 Al 


13 F3 


1 nc 


15 nc 


2 A2 


14 F2 


2 Al 


16 F3 


3 RSI 


15 F1 


3 A2 


17 F2 


4 RSO 


16 F0 


■S RSI 


18 Fl 


5 RC 


17 M 


5 RSO 


13 FO 


6 U/RO 


13 AS 2 


6 RC 


20 M 


7 A3 


19 ftSI 


7 li mo 


21 AS2 


B C„ 


20 A SO 


S »o 


22 nc 


9 G 


21 R1/L0 


9 A3 


22- AS! 


JO C„ . 4 


22 CLK 


10 C n 


24 ASO 


M P 


23 AO 


11 


25 Rl/LO 


12 GND 


24 V CC 


12 C n *.i 


26 CLK 






13 F 


2 1 




14 GND 


20 V CC 



282 



logic symbol? 



pin assignments 



LOOK-AHEAD CARRY 
GENERATOR WITH 
SELECTABLE 
CARRY INPUTS 




J. N PACKAGES 




FH, FN PACKAGES 


1 Gl 


11 C n , .. 




1 51 


11 c„. f 


2 PI 


12 G 




2 P"1 


12 G 


3 CO 


13 c„ ; 




3 Go 


13 C„- 


4 FO 


14 C n * V 




4 PO 


" C„-Y 


5 G3 


15 C„.> 




5 S3 


15 C„ . , 


6 P3 


1 6 CnB | 


6 ~P3 


16 CnB 


7 SO 


17 CnA 




7 SO 


17 CnA 


8 SI 


IB 7J2 




8 SI 


IS G2 


9 P 


19 P2 




LI P 


19 F2 


10 GND 


20 V C C 




10 GND 


20 V C C 



SN54AS2S2 (J,FH) 



SN74AS232 



t Pin numbers shown on logic symbol* nro lor J and N packOtfes only, 
nc — no internal connection. 
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4-eiT BINARY FULL ADDERS 
typical performance 



logic symbol* 

. 151 



typical performance 



TYPE 


CARRY 
TIME 


ADD 
TrME 


POWER/ 
BIT 


'283 


10 ns 


16 ns 


76 mW 


i • 


10 ns 


15 ns 


24 mW 


'S283 


7 m 


11 ns 


124 mW 



A2> 
A3- 
A4- 
Bl- 
B3- 
B3- 
B4 - 



1 31 



SN54283 (J,FH) 
SN54LS283 U,FH) 
SN54S283 U.FHI 



SN74283 IJ.N) 
SN74LS283 U.N.FNI 
SN74S283 (J,N,FN> 







14! 






Ill 






(131 






110) 














CO 


(91 






CI 







CI 



J, N PACKAGES 


FH. FN PACKAGES 


1 12 


CI 


1 nc 


1 1 K 


2 B2 


10 14 


2 12 


13 C4 


3 A2 


1 1 B4 


3 82 


' 3 £4 


: 1 


l? A3 


4 A3 


14 34 


5 A1 


13 13 


5 11 


■ i ■'• : 


8 Ell 


14 A3 


B nc 




7 CO 


15 S3 


I A ' 


17 13 


8 GND 




a bi 


1 B ~ ."■ 






g co 


19 93 




10 GNO 


2D V CC 



284 



4-BIT BY 4-BIT PARALLEL 
BINARY MULTIPLIERS USED 
WITH '285 

• MSB's for 4X4 multiplier 

C2B5 provides LSB's) 

• Use 'S274, 'LS27S, "S275 for new 

designs/larger multipliers 
typical performance 



TYPE 


POWER 


TIME* 


'284 


460 mW 


40 ns 



SN542B4 (J.FH) 



' B BH Product Tir 



SN74284 (J,M) 




pin awignmants 



J, N PACKAGES 


FH PACKAGE 


1 2C 


9 Y7 


\ nc 


1 1 *W 


2 2B 


10 Y6 


7 2C 


12 Y7 


3 2A 


1 1 V6 


3 28 


13 YB 


4 ID 


1 7 Y4 


4 2A 


14 Y6 


5 1A 


13 GB 


6 ID 


1 & Y4 


8 n\ 


14 Ga 


■fl ne 


16 nc 


7 1C 


16 20 


7 1A 


1 7 r,u 




IS V C C 


B 1 B 


IB G> 




1C 


19 2D 


10 GND 


30 V CC 



285 



4-BIT BY 4BIT PARALLEL 
BINARY MULTIPLIERS USED 
WITH '284 

• LSB's for 4 X 4 multiplier 

C284 provides MSB's! 

• Use 'S274, 'LS27S. 'S275 for new 

designs/larger multipliers 
typical performance 



TYPE 


POWER 


".Mi, 


460 mW 



SN542B5 IJ.FH) 



SN74235 (J.Nl 



logic symbol * 
(5) 



pin assign moms 



1A- 



17) 



«■:■< 



_L!2_ Y0 


J. N I'rtCKACt.^ 


FH PACKAGE 


1 2C 


9 Y3 


1 nc 


1 1 


2 2B 


10 Y2 


2 2C 


12 Y3 


3 2 A 


1 1 Yl 


3 2B 


13 V2 


4 ID 


12 Y0 


■1 1' ■■• 


14 Yl 


5 1A 


i ] i ;e 


5 ID 


IS VO 


mi yl 


", lii 


14 Ga 


6 nc 


16 nc 


IC 


15 2D 


7 1A 


17 GB 


tlOl „ 


8 GfiD 


18 VCC 


8 IB 


18 &A 






9 IC 


18 2D 


™ V3 






10 GND 


20 V CC 



* Pin numbers shown an logic symbafs are for J and N packages only, 
nc — no intornol connection. 
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286 



9-BIT PARITY 
GENERATOR/CHECKER 
WITH BUS DRIVER 
PARITY I/O PORT 




pin assignmflnts 



J N PACKAGE 


FH. FN PACKAGE 


1 G 


8 A 


1 nc 


»« 


7 H 


9 B 


2 G 


12 * 


3 XMlT 


10 c 


3 H 


13 e 


4 r 


11 D 


4 XM1T 


1J c 


5 PARITY ERROR 


12 E 


5 nc 


15 nc 


6 PARITY I/O 


13 F 


6 1 


IS 


7 GND 


14 V C c 


7 nc 


17 nc 






& PARITY ERROR 


1: r 




U PARITY \fO 


:S L 




10 GND 


20 v cc | 



SN54AS286 (.I.FHI 



SN74AS286 (N.FN) 



For further Information, contact the factory. 



289 



logic symbol "f 



pin assignments 



64-BIT RANDOM-ACCESS 

MEMORIES 

{16 4-bit words, apon- 

collectar outputs) 

typical performance 



TYPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER/ 
BIT 


'LS239A 


50 ns 


35 ns 


2.7 mW 


'S2S9B 


25 ns 


12 ns 


5.9 mW 



SN54LS289A (J.FH) 
SN54S2B9B (J.FH) 



SN74L5289A (J.N.FNI D4 _±H 
SN74S289B IJ.N.FNI 




J. N PACKAGES 


FH. FN PACKAGES 


1 AO 


9 03 


1 nc 


1 1 F>C 




10 03 


2 AO 


12 fl3 


3 R,W 


1 1 54 


3 7, 


13 D3 


4 D1 


12 D4 


■1 Ft W 


14 04 


5 Qi 


13 A3 


5 D1 


15 Da 


6 D? 


14 A2 


6 IH 


16 nc 


7 0? 


1 5 A1 


7 Si 


17 A3 


3 GMD 


16 Vcc 


8 D2 


1B A2 






9 53 


19 A1 




10 GND 


20 V CC 



290 



DECADE COUNTERS 
(divide-by-two and divide- 
by-1ival 

typical performance 



logic symbol' 1 ' 



pin arsianments 



R0111- 
H0I21- 



. (131 



(U 



TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


'290 


32 MH; 


HIGH 


160 mW 


■LS290 


32 MH2 


HIGH 


40 mW 



cTR 

CT-0 



SN54290 |J,FH| 
SN54LS290 (J.FH) 



SN74290 (J.NI 
SN74LS29Q (J.IM.FNI 





DIV2 ■ 

>♦ 

■ 3CT-1 


(91 




(SI 
l 


DIV5 

>♦ "\ 
•3CT-4 I? 


(41 




(fll 






J, N PACKAGES 


FH. FN PACKAGES 


1 R9rll 


8 Q D 


1 *e 


1 t nc 


2 nc 


9 A 


2 R91U 


12 


3 R9I2I 


10 CKA 


3 nc 


13 Q A 


4 at 


1 1 CK.9 


4 R9I2I 


14 CKA 


5 a B 


l 2 Ron 


5 nc 


15 nc 


6 M 


13 RQIJ) 


6 C 


16 CKB 


7 GND 


1* vcc 


7 nc 


17 fit 






Q B 


18 ROllI 




9 nc 


19 RO(2| 




10 GND 


20 Vcc 



96 
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292 



pin assignments 



PROGRAMMABLE FREQUENCY 
DIVIDERS/DIGITAL TIMERS 
(digitally programmable from 
22 to 231) 

typical performance 



CLK1- 
CLK2 - 



TYPE 


POWER 




'LS292 


200 mW 


50 MHz 



SN54LS292 (J.FHI 



SN74LS292 (J.N.FN) 





J. IV PACKAGES 


FH. FN PACKAGES 


1 fl 


9 IK 


1 nc 


11 fM 


2 E 


TO A 


2 B 


12 nc 


3 TP1 


1 1 £LR 


3 f 


13 A 


■1 CLK1 


12 ric 


VI TP1 


14 era 


5 CLK2 


13 TP3 


5 CLK1 


15 nc 


6 TP 2 


Id 


C Iff 


16 nc 


7 Q 


15 C 




17 TPp 


B GND 


1 6 VCC 


a TP2 


IB □ 




9 Q 


19 C 


10 GND 


20 V CC 



1 Pin numbers shown on logic symbols ars tor J and N packages onlv, 
nc — no internal connection. 
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293 



logic symbol^ 



pm assignments 



4-BIT BINARY COUNTERS 
(divide -by-two and divtdo- 
by-eiflht) 

typical performance 



Roni- 

R0(2)- 





& 


CTR 


(121 




CT-0 






(13) 








TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


■293 


32 MHz 


HIGH 


160 mW 


'LS293 


32 MHz 


HIGH 


39 mW 



SN54293 IJ.FHI 
5N54LS293 (J,FH| 



SN74293 IJ.NI 
SN74LS293 (J.N.FNI 



l",,r. 


DIV2 

>♦ 


D1V8 p 





J* N PACKAGES 


FH. FN PACKAGES 


1 nc 


8 Q D 


1 


1 I nc 


2 rtc 


9 Q A 


2 nc 


\7 a D 


3 nc 


10 CXA 


3 nc 


13 Q A 


- rir: 


1 1 CKB 


4 nc 


1 4 OCA 


5 a Q 


12 ROill 


5 nc 


1 Ei n C 


6 nc 


13 ROI2I 


6 Qc 


; e ::■ a 




14 V CC 


7 rtt 








a a H 


tb Ron, 




3 nc 


19 RO^I 




10 GND 


20 V CC 



294 

PROGRAMMABLE FREQUENCY 
DJVIDERS/DIGITAL TIMERS 
(digitally programmable from 
22 to 215) 
typical performance 



fogie symbol 1 " 



pin assign monts 



TYPE 


POWER 


'max 


'LS294 


150 mW 


50 MHz 



SN54LS294 (J.FH) SN74LS294 (J.N.FN) 




J. N PACKAGES 


FH. FN PACKAGES 


1 9 


9 nc 


1 nc 


11 nc 


2 A 


10 nc 


2 B 


12 nc 


3 TP 


' i CLfl 


3 A 


13 nc 


4 CLK1 


12 nc 


4 TP 


I- Cp. ■: 


5 CLK2 


13 nc 


5 C.LK1 


IS nc 


6 nC 


14 D 




u - 


7 


IS C 


7 CLK2 


1 7 nc 


i= 


16 V CC 


8 nc 


ia d 






B a 


19 C 




10 GNU 


20 V CC 



295 



logic symbol! 



pin assign manls 



4 -BIT BIDIRECTIONAL 
UNIVERSAL SHIFT 
REGISTERS 

typical performance 



nr (81 

CLK-2!* 
SER-L1L 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


TOTAL 
POWER 


'LS295B 


30 MHz 


D 


70 mW 



SP.G4 

EN 




J. hi PACKAGES 


FH. FS PACKAGES 


1 SER 


8 OC 


1 nc 


1 1 nc 


Ml IL0AD] 
H2 ISHIFT) 
>C3/2— ► 

%. f 


2 A 


9 CLK 


2 SER 


12 U'C 


3 !! 


10 Q D 


3 A 


13 CLK 


A C 


11 Q C 




14 Q D 


B D 
e l d 


12 Osi 

■ a a 


5 nc 

6 C 


15 nc 


2.30 [> 


H3I „ 


7 GND 


14 vec 


7 nc 


ie Q C 

1 7 nc 


1.3D V 






a 


IB Q B 


1.30 ft V 


o B 






9 LD>5"H 


19 Q A 




11,1 Oc 




10 GND 


2D V CC 




lW > 00 





SN&4LS295B (J.FH1 



SN74LS295B (J.N.FN) 



T Pin numbers shown on logic symbols or* lor J and N Dftckogus on\y r 
nc — no internal connection. 
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pin assignments 



DIGITAL PHASE-LOCKED- 
LOOP FILTERS 
(cascadefe!* for hlgher- 
ordw loops] 

typical performance 



TYPE 


POWER 


'max 


DELAY 
(FROM 
l/DCLKI 


KCLK 


l/DCLK 


LS297 


375 mW 


50 MH: 


35 MHz 


1 8.5 ns 



simpliliod block diiigramt 



MODULO CONTROLS 



J. N PACKAGES 


FH. FN PACKAGES 


1 B 


9 +A1 


1 nc 


1 1 "7 


2 A 


10 |B 


2 B 


1 7 #A1 


3 ENCTR 


1 1 XOPRQ 


3 A 


13 tE) 


■i K CI ■-" 


1 2 ECPD 


1 ENCTH 


14 XQPHD 


5 AJ CLK 


13 T A3 


5 K, CLK 


15 ECPO- 


c □ D 


14 


6 n,c 


16 


J UD0U1 


1 5 C 


7 I'D CLK 


1? |A2 




16 V C C 


e D/u 


IB □ 






9 I'D GUT 


19 C 




10 GND 


20 v C c 



SN54LS297 (J.FH) 



SN74LS297 (J,N,FM) 

K COUNTER I*) 
CtOCK 
OOWN/UPCONTHOt 




i2Ji— EXCLUSIVE OR PHASE 
DETECTQH OUTPUT 



fIZl EDGE CONTROLLED PHASE 
DETECTOR OUTPUT 



■u 
'3 
O 

o 

3 

13 
O 



298 



logic symbol* 



pin BRigjimerm 



QUAD 2-INPUT MULTIPLEXERS 
WITH STORAGE 
typical performance 



wsiHL 



TYPE 


POWER 


DELAY- 


A2- 


■298 


195 mW 


20 ns 


Bl 


'AS29B 




7.1 ns 


B2- 


'LS298 


65 mW 


20 ns 


C1 
C2_ 



* From clock to norvlnvermd output 

SN54298 IJ.FHI SN7429B (J.N) 

SN54AS298 IJ.FH) SN74AS298 IN.FNl 

SN54LS298 U,FHI SN74LS29B IJ.N.FNl 



(7) 



1.2D 
1,20 



-Q fl 



-Ob 



J. N PACKAGES 


FH. FN PACKAGES 


1 B2 


9 CI 


1 DC 


1 1 


2 A2 


10 WS 


2 U2 


12 CI 


3 A1 


1 1 CLK 


3 A 2 


13 WS 


4 Bl 


\2 D 


4 a : 


M CLK 


5 C2 


13 Q C 


5 B' 


15 Q D 


6 02 


14 Q B 


6 M 


16 nc 


1 01 


IF, A 


T CJ 


17 Q C 


B GND 


16 VCC 


9 D2 


IS Q B 




9 □! 


19 Q A 


10 GND 


20 V CC 



-Pb 



* Pin numbers shown an logic symbols ore tor J and N packarjes only, 
nc — no internal connection. 
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logic iymba|t 



8-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT/STORAGE 
REGISTERS 
(thrae -state outputs) 

Cypial performance 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASVNC 
CLEAR 


TOTAL 
POWER 


'ALS299 


30 MHz 


D 


LOW 


100 mW 


•AS299 










'LS299 


35 MHz 


D 


LOW 


175 mW 


'S299 


50 MHz 


D 


LOW 


750 mW 



SN54ALS299 (J.FHI 
SN54AS299 (J.FHI 
SN54LS299 IJ,FH> 
SN54S299 (J.FHI 



SN74ALS299 IN.FNI 
SN74AS299 (N.FNI 
SN74LS299 iJ.N.FN) 
SN74S299 (J.N.FNI 




(71 



113) 



a/Oa 



161 

c/Oc-*- 

™ f mT 



del 



1,4D 




3.40 
V 5,13 


t> 

75- 


3.4D 
V 6.13 
























3.4D 
V H.13 


Z12- 


2AD 





-OA- 



pin assignments 



J. N PACKAGES 1 


I SO 


5R 


3 Gl 


1 2 CLK 


3 Gz 


13 SyQQ 




Id D1Q 


5 E/0 6 


15 r L j h 


6 CQc 


ic M"0 H 


I A'Qa 


17 K - 


8 Q A - 


19 SL 


3 CLR 


19 SI 


10 GND 


20 v c( 




FH, FN PACKAGES 


1 SO 


11 SR 


2 Gl 


12 CLK 


3 52 


13 0Q B 


« Oia G 


5 4 D 


5 EIOe 


15 F;Q F 


8 C/O c 


16 h;o m 


7 A/OA 


i Ok- 


S Qa 


ie SL 


9 cm 


19 SI 


10 GND 


20 Vcc 



.Q H . 



301 



locrc symbol 1 " 



pin assignments 



25E-BIT RANDOM-ACCESS 

MEMORIES 

(256 1-bil words, apen- 

COlloctOr output) 

typical perform a nee 



Al - 
A2- 



TYPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER/ 
BIT 


'S30! 


42 ns 


13ns 


1,9 mW 



Arilil 



SN74S301 U,N( 



1 EN IREAD1 
1 C2 IWHITEl 



J, N PACKAGES 


1 AO 


9 A4 


2 Al 


ID AS 


3 Si 


1 1 A6 


4 52 


1 2 R'V9 


& £"3 


13 D 


G □ 


1-1 A7 


J A3 


15 A? 


a GND 


' = 



* P»n ngfnbtfj shown on logic symbols are far J and N packages only, 
nc — no Internal connection. 
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Logic symbol* 



pin assignments 



64-BIT RANDOM ACCESS 
MEMORIES 

116-four bit words, open- 
collector outputs) 

typical performance 



TYPE 


ADDRESS 
TIME 


ENABLE 
TIME 


POWER/ 
BIT 


'LS319A 


50 ns 


35 ns 


2.7 mW 



AO- 
A1- 
A2- 
A3- 

s- 



SN54LS319A (J.FH) SN74LS319A IJ.N.FN) 



11) 


RAM 16 X .1 

> 

Gl 

1 EN IHEADl 
1 C2 IWRITEI 

■ r 


151 


(1SI 


114! 


113) 




14) 


IW 


A, JO A Q 


171 




1101 


191 




1121 
1 


1111 







Ql 

as 
a* 



J, N PACKAGES 


FH. FN PACKAGES 


1 AO 


& 03 


1 nc 


5 1 n C 


a 


ID D3 


2 AO 


12 03 




1 1 Q4 


3 5 


13 D3 


4 D1 


12 D4 


4 PJW 


14 Q4 


5 Q1 


13 A3 


5 01 


15 D4 


& 02 


14 A2 


6 Rc 


16 nc 


7 Q2 


15 A1 


7 01 


17 A3 


a g'jd 


16 V CC 


S or 


IB A2 




9 Q2 


19 Al 


10 GND 


20 Vcc 



320 



logic i yrnbglt 



pin assignment* 



CRYSTAL-CONTROLLED 
OSCILLATORS 

typical performance 



TYPE 


^max 


POWER 


■LS320 


30 MHz | 210 mW 



TANK1 
TANK 2 ■ 
XTAL1 
XTAL2 ■ 



SN54LS32Q IJl 



SN74LS320 U.NI 





G 

J-LTL. 


I7I 


TANK 




% 1121 






TANK 
XTAL 






1141* 





1101 


XTAL 




^ (91 














(5) 






14) 


ID 











J. N PACKAGES 


FH FN PACKAGES 


1 TANK 1 


a r 


1 nc 


11 nc 


2 TATJK2 


10 F 


2 TANK! 


12 ( 


a GND 1 


11 v cc - 


3 TANK? 


1 3 F' 


4 FFO 


1! F 


-1 GND1 


■■■> Vcc- 


5 FFO 


13 IW 


5 FFQ 


15 P 


6 nc 


14 XTAL1 


I. nc 


16 nc 


1 1 


1 5 XTAL2 


T FFI1 


1 7 nc 


B GN03 


16 V CC 


8 nc 


16 XTAL1 






9 F 


lis XTAL 2 




10 GND2 


20 V CC 



321 



logic symbol* 



pin assignments 



CRYSTAL-CONTROLLED 

OSCILLATORS 

(with F/2 and F/4 count-down 

outputs) 

typicaf performance 



TYPE 


FREQ 


POWER 


'LS321 


30 MHz 


235 mW 



SN54LS321 IJl 



SN74LS321 IJ.N) 





J. H PACKAGES 


FK. FN PACKAGES 


1 TANK 1 


9 F 


1 nc 


1 I rc 


^ 1121 jr 


2 TANK 3 


10 F" 


2 TANK1 


12 P 




3 CMDl 


1 1 Vcc- 


3 TANK 2 


13 F' 


aoi 




12 F 


4 GND) 


14 v cc - 


^ m p 


5 FFD 


13 F/2 


5 FFQ 


15 F 


G F« 


14 XTAL1 


6 fid 


16 nc 




7 F 


15 XTAL 2 


7 FFO 


5 7 F/2 


H GND 2 




8 F'4 


IS XTAL1 






a F 


19 XTAL 2 


[St 




10 GND? 


20 V C C 



t Pin numbar; shown on logic symbols are for J and N Dackuncs only, 
nc — no inifrn.ii connecilon. 
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8-BIT SHIFT REGISTERS WITH 
SIGN EXTEND 
(three-state outputs, 
multiplexed I/O] 

typical performance 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


POWER 


'L5322A 


35 MHz 


D 


LOW 


175 mW 



SN54LS322A U.FHI SN74LS322A (J.N. FN) 



323 



8-BIT BIDIRECTIONAL 
SHIFT/STORAGE REGISTERS 
{three-state outputs) 

typical performance 



TYPE 


SHIFT 
FREQ 


SERIAL 
DATA 
INPUT 


POWER 


'ALS323 


3D MHz 


D 


100 mW 


'AS323 








'LS323 


35 MHz 


D 


175 mW 



SN54ALS323 U.FHI 
SN54AS323 U.FHI 
SN54LS323 U.FHI 



SN74ALS323 IN.FNI 
SN74AS323 IN.FNl 
SN74LS323 (J.N.FNI 



loflicsymbol^ 



pin assignments 



enr- 



Q 
SIP 



121 



SRG8 

R 

Ienis 

G3 

3M1 ISHIFT] 
3M2 IPAR LOAD] 




J. H PACKAGES [ | FH. FN PACKAGES 


1 5 


1 1 CLK 


1 S 


11 CLK 


2 5fP 


■ Cm- 


2 Sip 




3 DO 


13 HfO H 


3 DO 


13 h o H 


4 UQ A 


1 4 FfQp 


* A/d A 


1 4 F/Qp 


5 C'Qc 


1 5 LVQo 


5 CJQq 


1 5 Q.'Qd 


6 £;0. E 


1 B S'Qfl 


6 E/Qf- 


1 6 BCg 


7 G/Qfj 


J 7 Dl 


7 G/Q G 


17 Dl 


a o ; 


ie Se 


a 51 


is si 


-i 1:1^ 


ig DS 




19 DS 


10 GND 


20 Vqc 


!C GND 


20 V CC 




pin assignments 



^ 18) 



Z6- ■ 





212 



J.N PACKAGES 


fH„ FN PACKAGES 


1 SO 


1 1 5R 


1 SO 


11 SR 


2 Gl 


12 CLK 


2 G~1 


12 CLK 


3 G"2 


13 BfQg 


3 GZ 


13 fi Op 




1 4 D,Q D 


4 G'Q G 


14 OIQq 


5 E.'Q e 


15 F(Qp 


5 E'Q E 


15 F.'Ctp 


6 CfQ C 


16 H.Q H 


B CQ C 


Ifi H J„ 


7 A Q A 


17 Q H - 


7 A/0 A 


17 Q H 


B Qjv 


IG SL 


& qa- 


IB SL 


9 CLR 


19 51 


i CD* 


19 SI 


1 GND 


30 U CC 


10 GND 


20 V CC 



117) 



Oh- 



T P|n numbers shown on logic symbols are for J and W packftg&s only, 
nc — no internal . • : ; t i o i 
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BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 
• i n-collector outputs, low-voltage 
version of 'LS47J 
typical performance 



logic symbol* 



(41 

BT/HBO ^^ y r-fc 



pin assignments 



TYPE 


OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


POWER 


SN54LS347 


12 mA 


7 V 


35 mW 


SN74LS347 


24 mA 


7 V 


35 mW 



SN54LS347 IJ.FH) 



SN74LS347 (J.N, FN) 




J. N PACKAGES 


1 U 


9 D 


1 C 


io <i 


3 LT 


11 c 


4 BIIHBO 


12 h 


5 HBI 


13 ft 


e D 


14 S 


7 A 


15 f 


8 GND 


16 V CC 




FH. FN PACKAGES 


1 nc 


1 1 rr. 


2 B 


12 e 


3 C 


13 d 


4 rt 


Id c 


S GOT 


1 5 b 


6 nc 


16 nc 


7 RBi 


17 a 


a d 


IB g 


9 A 


19 f 


ID Tirji) 


20 Vcc 



348 

8-LINE TO 3-LINE 
PRIORITY ENCODERS 
(with three-stats outputs] 

typical performance 



logic symbol* 



pin assignments 



[ TYPE 


DELAY 


POWER | 


3- 


| 'LS34B 


16 ns 


63 mW I 


4- 


SN54LS34S IJ.FH! 


SN74LS348 |J,N,FN) 


5- 
6- 



Hi ca. 



HPRWBIH 
!> 



o«io 

t/Zll 
2/Z12 
3:713 
4/Z14 

5/Z15 

^He/zie 



jo- - 

11- - 

12- - 

13- - 

14- - 

15- - 

16- - 

17- - 



VIS 
G19 



In V 
20 V 



J, N PACKAGES 


1 * 


3 AO 


2 5 


10 


3 6 


1 1 I 


4 7 


12 2 


5 £1 


13 3 


6 A3 


14 GS 


7 Al 


15 EO 


8 QND 


16 V C C 




FH, FN PACKAGES 


1 nc 


11 nc 


2 A 


12 At) 


3 S 


13 


4 e 


14 1 


5 7 


1 5 2 


6 nc 


16 nc 


7 El 


1 7 3 


a A2 


IB GS 


9 Al 


)9 EO 


10 GND 


20 V CC 



T Pin num b er s shown on logic symbol! FONT TABLE Tl - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING J LS347 
are for J antf N package* only. 



nc — no Internal connection. 



u 



1 2 3 4 u 6 7 I I 10 11 12 13 T4 IB 



Texas 
Instruments 

POST OFFICE BOX 22SC12 • DALLAS. TEXAS 75265 



3-103 



PRODUCT GUIDE 



350 



logic symbol 



pin assignments 



FOUR GIT SHIFTED 
(3 -STATE OUTPUTS! 



SN54S350 (J.FH) SN74S3SO IJ.N.FNI 



D3 - 
02 ■ 
Dl - 
DO - 
D-1 ■ 
D-2 ■ 
D-3 • 



" 5I ry 



1101 



210 

21 1 

212 

213 

2N 

21S 

Z16 



10 - ■ D 

11 • • 1 

12- -2 

13- 1±_ 
11 ■ - 

12- ■ 1 

13- ■ 2 

14- ■ 3 

12- - 

13- . ] 



■ 
144- 1 

15- - 2 

16- " 3 



J. N PACKAGES 


1 'J i 


9 Si 


2 Q-2 


TO SO 


3 0-1 


1 1 Y3 


■\ 00 


12 Y2 


5 Dl 


13 OT 


6 02 


14 Y 1 


7 03 


■ v ■ .: 


a GNU 


16 V CC 






1 NC 


1 1 NC 


2 3 


12 SI 


3 02 


13 SO 


4 D 1 


T-J 


5 DO 


l 5 


6 


v 


7 Dl 


17 oT 


8 02 


IE! ¥ 1 


9 03 


19 YD 


10 GND 


20 



367 

HEX BUS DRIVERS 

(non-inverted threo*tate outputs orgjjmtead 
to facilitate handling of 4-bit data) 
typical performance 



logic symbol* 



pin assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CUI1F1LNT 


POWER 
DISSIPATION 


5N54ALS367 


7 ns 


- 12 mA 


I 2 mA 


53 mW 


SN74A1.S367 


7 rtS 


- 15 mA 


i 


53 mW 


SN74ALS367 1 


J rvs 


-15 mA 


48 mA 


5 3 mVJ 


SN5-;36?A 


12 ns 


-2 mA 


32 mA 


325 mm 


SN74367A 


1 2 ns 


- 5.3 mA 


32 mA 


325 mW 


SN54l,S."167A 


9 5 r» 


- 1 mA 


12 fnA 


70 mW 


SN74LS3C.7A 


9 5 ns 


- 2.6 mA 


24 mA 


70 mW 



1A1 
1A2 
1A3 
1A4 



1,1 ^ 


EN 

t - c| 


(31 


12] 




14) 


(51 




(61 


(71 




(101 


(91 









C» EN 



2A1 
2A2 



(121 



1Y1 
1V2 
1Y3 
1Y4 



2Y1 
2Y2 



SN54367A (J.FH) 
SN54ALS367 U.FH) 



SN54LS387A (J.FH) 



SN74367A U.N1 
SN74ALS367 (N,FN) 
SN74ALS367-1 IN.FNJ 
SN74LS367A IJ.N.FNI 



J . H PACKAGES 


1 >G 


9 l Y4 


2 1 Al 


10 1A4 


3 1Y1 


11 2VI 


4 |A3 

5 1¥2 


12 


1 3 2y: 


6 1A3 


14 2A2 


7' 1 V 3 


1 5 2G 


S GND 


IE V CC 




FM. FN PACKAGES 


1 rvc 


U nc 


2 i'fl 


12 1Y4 


3 1A1 


13 1A4 


i TV 


14 2 Y 1 


S 1A2 


15 2At 


S nc 


16 nc 


7 1Y2 


17 ?Y2 


B 1 A3 


IS 2A2 


9 1Y3 


19 2G 


10 OHO 


20 V C C 



Pin numt)0i3 shown On logic symbols are lor J and N packages only. 
MC — No internal connection. 
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351 

DUAL 8-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
ilhrfie-stet* outputs; (our 
common data inputs} 
typical performance 



logic symbol ■ 



pin assignments 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA 
TO INV 
OUTPUT 


FROM 
ENABLE 


'351 


10 ns 


17 ns 


220 mW 



SN74351 |J,N) 



a 

A 
B 

c 
too 

1D1 
1D2 
103 

D4 

D5 

D6 

07 

2O0 
2D1 
2D2 ■ 
203 



(21 
13) 


EN 

4 7 

• r 


(41 


15) 


J6) 

17) 


MUX 



1 

2 


181 


191 


114) 


1 V 

4/Z14 

5/Z15 
6/216 
7/Z17 


1131 


112) 


HI) 

Its) 


MUX 


1 
2 

3 V 
.14.4 
•15,5 
•16,6 
■ 17,7 


(171 


1161 


115) 





J, N PACKAGES 


1 1V 


1 1 D7 


2 t 


12 at 


3 A 


13 05 


4 B 


14 DA 


5 C 


15 2D3 


6 1D0 


16 2D2 


7 1 D 1 


1 7 2D1 


e id! 


IB 2D0 


9 1D3 


15 2¥ 


10 GND 


20 v cc 



352 

□UAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(inverting version of 'LS153) 

typical performance 



logic symbol'' 



pin assignments 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA 
TO INV 
OUTPUT 


FROM 
ENABLE 


■ALS352 


6 ns 


4.5 ns 


32.5 mW 


'AS352 


2.7 ns 


4.5 ns 


122.5 mW 


•LS352 


1 5 ns 


18.5 ns 


31 mW 



SN54ALS352 IJ.FHI 
SN54AS352 IJ.FHI 
SN54LS352 IJ.FH) 



SN74ALS352 IN.FNI 
SN74AS352 (N.FN) 
SN74LS352 IJ.N.FN) 



1G • 
ICO ' 
1C1 
1C2 " 
ICS • 

2G ■ 
2C0 ■ 
2C1 ■ 
2C2 ' 
2C3 ■ 



(14) 


* r 


(21 


(1) ^ 


MUX 

EN 


16) 



1 
2 
3 


151 


(41 


13) 


iii.tr-. 




110) 


111) 


112) 




113) 



J, N PACKAGES 


FH. ffi PACKAGES 


\ 1G 


9 2V 




1 1 ,-; 


2 B 


10 2C0 


2 1G 


12 2Y 


3 1C3 


1 1 2C1 


3 B 


13 2CO 


4 1C2 


12 2C2 


A 1C3 


Id zci 


W 1 CI 


1 3 2C3 


5 1C2 


15 2C2 


B ICQ 


Id A 


6 riC 


16 nc 


1 Y 


IS 25" 


7 1C1 


1? 2C3 


8 GND J 16 V CC 


8 1C0 


IB A 




9 tY 


19 2G" 


10 GND 


20 V CC 



mberj ihown on logic symbols ore tor J and N poekoges only, 
internal connection. 



Texas 
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PRODUCT GUIDE 



353 



Jocic tymbol* 



pin avsignmOnts 



DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
{three-state outputs, inverting 
version of 'LS253 
typical performance 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


DATA 
TO INV 
OUTPUT 


FROM 
ENABLE 


'ALS353 


6 ns 


4.5 ns 


40 mW 


'AS353 


2.7 ns 


5.5 ns 


130 mW 


'LS353 


12 ns 


1 3 ns 


43 mW 



SN54ALS353 U.FHI 
SN54AS353 U.FH) 
SN54LS353 U,FH) 



SN74ALS353 1N.FNI 
SN74AS353 (N.FNI 
SN74LS353 (J, N.FNI 




J. N PACKAGES 


FN. FN PACKAGES 


i l G 


9 2Y 


1 nc 


1 1 


2 !) 


10 2C0 


2 \G 


12 2Y 


3 1C3 


1 1 2C1 


3 B 


13 3C0 


■* 1C? 


12 2C2 


A 1C3 


1* 2C1 


5 IC1 


13 2C3 


5 1C2 


15 3C2 


6 1 CO 


1 A A 


6 nc 


16 nc 


7 IV 


15 2fi 


J 1C1 1 


17 2C3 


B r,'.:; 


16 VCC 


8 ICO 


IB A 






9 IT 


19 2G" 




ID GND 


20 V CC 



354 



logic tymbolt 



pin assignments 



B-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS/ 
TRANSPARENT REGISTERS 
(three-state outputs) 

typical performance 



TYPE 


DELAY TIMES 


DATA 
TO INV 
OUTPUT 


DATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


'LS354 


73,5 us 


23.5 ns 


16 ns 



Gl 
G2 
G3 

sc 
so 

SI 
S2 

5c 



(171 



^— IS - ft 
i!2— — J 



SN54LS354 |J,FH| 



SN74LS354 (J,N,FN) 



D5 

m 



C9 



J.N PACKAGES 


FH. FN PACKAGES 


i u : 


1 3 5rJ 


1 G7 


1 1 S£ 


3 DO 


12 52 


2 D6 


1 2 S2 


3 D& 


13 S 1 


3 D& 


13 SI 


4 D4 


Id SO 


- D4 


14 SO 


5 D3 


15 Gl 


5 03 


15 Gl 


S 02 


16 G2 


6 02 


1G G2 


7 D1 


17 G3 


7 Dl 


17 G3 


a do 


IB W 


a DO 


IB W 


B 0~£ 


19 V 


9 EC 


19 Y 


10 GND 


20 Vcc 


10 GND 


20 Vcc 



T Pin numbers sh q.-.t- on logic sym tioh are for J and N DackHQti only. 
nc - no internal connection. 
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PRODUCT GUIDE 



355 

8-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS/ 
TRANSPARENT REGISTERS 
(open -co I lector outputs) 

typical performance 



logic symbol* 



pin assignments 



DELAY TIMES 


DATA 
TO INV 
OUTPUT 


DATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


31.5 ns 


30 ns 


21.5 ns 



SN54LS3S5 (J,FH) SN74LS355 (J.N.FNI 



01 
G2 
G3 
SC 
SO 
S1 
S2 
DC 

DO 
D1 
D2 
03 



1151, 

I1CI r 

1171 



[ID, 

1141 



1121 
(91 r 



C8 




3D 




SO 




SD 




C9 
1 




90 





10 


1 


9D 


? 


90 


3 


9D 


'1 


9D 


'j 


90 6 


9D 


7 



>1 
E> 



J. N PACKAGES 


FH. FN PACKAGES 


5 □ ? 


1 1 


1 D7 


1 1 5c" 


2 da 


12 52 


2 D6 


12 52 


3 D5 


13 51 


a D5 


13 SI 


4 D4 | Id SO 


4 D4 


5 4 SO 


& D3 


15 Gl 


5 D3 


15 G1 


6 02 


16 \,2 


e D2 


if: G 2 


7 Dl 


1 '/ G3 


7 Dl 


1 7 G3 


S DO 


ia w 


8 DO 


IS V/ 


9 DC 


13 y 


9 m 


19 Y 


10 QUO 


20 V CC 


1 10 GND 


20 Vcc 



356 



logic symbol* 



pin assignments 



8-LINE TO 1-LINE DATA 

SELECTORS/MULTIPLEXERS/ 

EDGE-TRIGGERED 

REGISTERS 

(three-state output) 

typical performance 



OELAY TIMES 


DATA 
TO INV 
OUTPUT 


DATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


23.5 ns 


23.5 ns 


16 ns 



SN54LS356 (J.FHl SN74LS356 IJ.N.FN) 




J. H PACKAGES 


FH. FN PACKAGES 


t D7 


1 5 ST 


1 D7 


1 1 SC 


2 DS 


12 S2 


2 D5 


12 32 


3 D5 


13 51 


3 05 


13 SI 


■4 D* 


14 SO 


4 


14 SO 


5 D3 


15 Gl 


5 D3 


15 Gl 


6 D2 


IE G2 


6 02 


16 G2 


7 Dl 


17 G3 


7 01 


17 G3 


8 DO 


18 W 


a no 


18 W 


9 CLK 


19 ¥ 


9 CLK 


19 Y 


10 GND 


20 V CC 


10 GND 


20 V C C 



T Pin numtwrs shown on logic lymbpll are lor J and N packafles only, 
nc — no internal connection. 
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357 



logic iymbolt 



pin assignments 



B-LINE TO t-LINE DATA 

SELECTORS/MULTIPLEXERS/ 

EDGE-TRIGGERED 

REGISTERS 

(open -co I lector outputs) 

typical performance 



DELAY TIMES 


DATA 
TO IIW 
OUTPUT 


DATA TO 
NON-INV 
OUTPUT 


FROM 
ENABLE 


31 .5 ns 


30 ns 


25 ns 



SN54LS357 U.FH) SN74LS357 (J.N.FN) 



Gl 

G2 
G3 

sc 
so 

SI 
S2 
CLK 

DO 
Ol 
D2 
D3 
04 
D5 
06 
07 



Mil, 
(141 



iSL 



BL 



en 



3D 





>1 




30 1 


t> 




3D 


2 




<■ 


-)D 








SO 


4 






90 


5 




'-■ 


9P 


6 






9D 


7 







J. N PACKAGES 


FH Fn PACKAGES 


1 D7 


1 i 


1 D7 


1 1 sc 


2 06 


12 52 


2 D6 


12 52 


3 as 


13 Si 


3 D5 


13 SI 


4 D4 


14 SO 


4 04 


14 SO 


5 D3 


15 G1 


£ D3 


15 Gl 


6 D2 


16 52 


e D2 


16 G2 


7 Dl 


17 G3 


7 Dl 


17 03 


a DO 


IB W 


a do 


IB W 


9 CLK 


19 Y 


3 CLK 


19 Y 


10 GND 


20 V CC 


10 GND 


20 V CC 



365 



HEX BUS DRIVERS 
(non-inverted three-state out- 
puts, Rated enable inputs) 
typical performance 



logic tvnibol^ 
gl 
52 



pm assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


POWER 
DISSIPATION 


SU543BSA 


12 ns 


-2 mA 


32 mA 


32E> mW 


■ J ■ ■ ! 36!'.:- 


12 ns 


b 2 mA 


32 mA 


mw 


SN54ALS365 


7 ns 


1 2 mA 


12 mA 


S3 mW 


SN74ALS365 


7 ns 


1 5 mA 


2-1 mA 


53 mW 


SN74ALS365 1 


7 ns 


-15mA 


■-,8 mA 


53 mW 


5N54LS365A 


9.5 ns 


1 mA 


1 2 mA 


70 mW 


SN74LS3G5A 


y 5 n'j 


- 2 .6 mA 


24 mA 


70 mW 



A1 
A2 ■ 
A3 - 
A4 - 
ASJ 
AG - 



"1 

iisi^j 
Dl 


& 


EN 

r 


(31 


> V 


(41 


(51 




151 




171 




I1D] 




191 




112) 




111! 




114] 




1131 











J. u PACKAGES 


FH. FN PACKAGES 


1 5l 


9 Y4 


1 nc 


11 n C 


2 A1 


10 A4 


2 8l 


12 ¥4 


3 VI 


1 1 Y5 


3 Al 


13 A* 


4 A2 


1 2 A 5 


j n 


14 Y5 


5 Y2 


13 Y6 


5 A2 


lf> A6 


5 A3 


14 AS 


6 nc 


J6 nc 


7 Y3 


' E G2 


7 Y2 


17 Y6 


B GND 


.: V C( 


i A3 


18 A& 






9 Y3 


19 (■? 




10 GND 





SN54365A IJ.FHI SN74365A IJ.NI 



SN74ALS36S-1 IN.FNI 



SN54AL5365 IJ.FHI SN74ALS365 IN.FNI SN54LS3G5A IJ.FHI SN74i.S36SA IJ.N.FN) 



366 



HEX BUS DRIVERS 
{inverted throe-state outputs, 
gated enable inputs) 

typical performance 



TYPE 


DEI AY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


POWER 
DISSIPATION 


£rj54ALS366 


5.5 ns 


- 5 2 mA 


12 mA 


40 mW 


SN74ALS366 


5.5 ns 


-15 mA 


mA 


40 mW 


SM74ALS3S61 


5 5 ns 


- 15 mA 


49 mA 


40 mW 


SW54 366A 


1 i ns 


-2 mA 


32 mA 


295 mW 


5N743GGA 


1 1 ns 


- 5.2 mA 


32 mA 


2<)5 mW 


SNS4LS366A 


9.5 


- 1 mA 


12 mA 


GO mW 


SN74LS36GA 


S 5 r b 


- 2.6 mA 


24 mA 


6 a mW 




pm assignments 



J, H PACKAGES 


| FH. FN PACKAGES 


1 Gl 


9 Y4 


1 t nc 


1 1 nc 


2 A1 


10 A4 


2 Bi 


12 Y4 


3 Yl 


1 1 Y6 


3 A1 


13 A4 


4 A2 


12 A5 


4 Yl 


14 Y5 


5 Y2 


13 Y6 


5 A.Z 


15 AS 


6 A3 


14 A6 


B nc 


lb nc 


7 Y3 


IS 5? 


7 Y2 


17 YB 


& GND 


1 6 V CC 


8 A3 


18 AS 






9 Y3 


19 02 




10 GND 


20 V CC 



SN54366A U.FHI 



SN74366A [J.W 



SN74AL5366-1 IN.FNl 



SN54ALS360 IJ.FC} SN74ALS366 LN.FNJ SN64LS366A IJ.FHI SN74LS30BA IJ.N.FNI 



'Pin numbers shown on logic symbols sro for J and N packages only, 
nc - no internal connection. 
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368 

HEX BUS DRIVERS 
(inverted three-state outputs organized 
to facilitate handling of 4-bit data) 
typical performance 



logic symbol* 



pm assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CUflHENT 


MAX 
SINK 
CURRENT 


POWER 
DISSIPATION 


SN54ALS36R 


5:6 m 


1 2 in A 


! .! ft»A 


40 mW 


SM74ALS36B 


5.6 ns 


- 1 5 mA 


mA 


40 mW 


5N74ALS36S 1 


5 5fii 


- 15 fnA 


48 mA 


40 mW 


SN 54369 A 


1 1 ns 


■ 2 mA 


32 mA 


■:.= :5 it,-;, 


5N74368A 


1 1 n;\ $ 2 mA 


32 mA 


2 L) 5 mW 


SN541536SA 


9.5 n» 


- 1 mA 


12 mA 


60 niW 




■I b n'. 


2 g mA 


r-.A 


60 mW 



1A1 
1A2 ■ 
1A3 ■ 
1A4 ■ 



2A1 
2A2 ■ 



111 rs 

ri 
in 


EN 

' r 


^ 131 
^ (51 


V 




16) 




17) 




110] 


v IB) 






[111 






<15) j 


EN 


1121 




1141 


^ (131 









1V1 

1V2 
1Y3 
1Y4 



2Y1 
2Y2 



J. N PACKAGES 


FH. FN PACKAGES 


1 1G 


9 1Y4 


1 nc 


1 1 tit 


2 1 Al 


10 1A4 


2 1G 


12 1Y4 


3 1Y1 


11 2Y1 


3 1 Al 


13 1A4 


4 IA2 


12 2A1 


in 


11 2Y1 


5 1Y2 


J.I 2Y2 


5 1A2 


1 5 2A1 


6 1 A3 


Id 2A2 


nc 


■ ,. .- 


/ i v :i 


15 2G* 


7 1Y2 


17 2Y2 


a gnd 




d 1A3 


18 2A2 




9 ! V 3 


19 2G 






10 GND 


2° vec 



SN54368A (J.FHI 
SN54ALS36S IJ.FH) 



SN54LS36BA IJ.FH) 



SN74368A (J,N) 
SN74ALS368 (N,FN) 
SN74ALS368-1 (N.FNI 
SN74LS368A U.N.FN) 



373 



logic symbol. 'LS373, 'ALS373, 'AS373T 



pin assignments 



OCTAL D-TYPE LATCHES 
(.th rut-state outputs, common 
output control, common enable) 

typical partormanca 



TYPE 


OUT- 
PUTS 


DELAY 


TOTAL 
POWER 


■ALS373 


Q 


8 ns 


70 mW 


'AS373 








'LS373 


□ 


19 ns 


1 20 mW 


•S373 


Q 


7 ns 


525 mW 



r.r (1) r-^. 
c I"' 

ID 131 
2D "I 
3D "1 


EN 
CI 

3. r 


ID [> V 






4D Wl 
50. l' J ' 








en H4I 

id tm 









<*' 10 


J. H PACKAGES 


FH. FN PACKAGES 


1 (TC 


11 C 


i or 


1 1 C 


2 1Q 


12 5Q 


2 1Q 


12 5Q 


] 1 D 


13 50 


3 ID 


13 50 


151 2Q 


4 2D 


14 SO 


.". . D 


i ,. 6 J 


l« 3Q 


5 2Q 


IS 6Q 


5 20 


15 60 


W 40 


G 30. 


18 7Q 


6 30 


16 70 




7 3D 


1? 7D 


7 3D 


17 70 


Sl*L_SQ 


8 40 


IB 80 


e 40 


18 BP 


Ubl 60 


9 4Q 


13 8Q 


9 4Q 


IB HQ 


1161 ?Q 


10 GND 


20 V CC 


10 GNO 


20 V CC 


8 Q 







SN54ALS373 (J,FH) 
SN54AS373 IJ.FH) 
SN54LS373 (J.FH) 
SN54S373 IJ.FHI 



SN74ALS373 (N.FN) 
SN74AS373 IN.FNI 
SN74LS373 (J.N.FNI 
SN74S373 IJ.N.FN) 



logic symbol, 
oc 



'S373 + 



40. 
5D. 



70 _ 
SO. 



mi 


EN 
CI 

x _ -c 




13) 

W 


ID V 






17) 


Sii_ 




IB) 




(HI 


1131 


111) 




(14) 


_m_ 


117] 




1161 


UBI 




119) 





-6Q 
-70 



1 Pin numberj shown on logic symbol* are lor J and N packages only, 
nc — rto internal connection. 
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logic symbol, 'LS374. "ALS374. 'AS374 



pin assignments 



OCTAL D-TYPE FLIP-FLOPS 
(three-state outputs, common 
output control, common dock} 
typical performance 








POWER 


DATA TIMES] 


TYPE 


FRED 


PER 


SET- 


HOLD] 






F-F 


UP 




ALS374 


50 MHz 


10 mW 






'AS374 










LS374 


50 MHj 


17 rnW 


20 list 


nst 


'S374 


100 MHz 


56 mW 


5 nst 


2 nst 



1 Rising edge at clock pulsn 

SN54ALS374 IJ.FHI SN74ALS374 (N.FN) 

SN54AS374 (J,FH| SN74AS374 IN. FN! 

SN54LS374 IJ.FHI SN74LS374 (J.N.FNI 

SN54S374 (J.FHI SN74S374 U.N.FNI 



3D- 
40- 
5D- 
6D- 
7D- 
8D- 



<3I 


ID V 


121 




,(4, 


(SI 




"! 


161 




181 


191 




(131 


(121 




114) 


115) 






116) 




(18| 


1191 










-4Q 
-50 
-GO 
-70 



J, H PACKAGES 


FH. FN PACKAGES 


i or 


1 1 CLK 


1 or 


11 CLK 


2 !Q 


12 50 


2 10 


13 50 


j ID 


13 50 


3 ID 


13 5D 


4 2D 


14 ©D 


4 20 


1-5 L 1 


5 2Ct 


IS 60 


5 20 


. 5 f ! . 


6 30 


it, ;u 


6 3D 


1 6 70 


7 3D 


17 70 


7 3D 


17 7D 


8 40 


IB BQ 


8 4D 


IB BD 


9 40. 


19 BQ 


9 40 


19 eo 


C .j 


20 V CC 


10 GND 


20 



logic symbol, "S374t 
111 



OE- 
CLK- 



111) 



EN 
>C1 



5D- 

60- 
70- 
8D- 





iu V 


121 
(51 


ja 




^_ 

, (B| 


161 




191 




} (131 


(121 




j 1141 


IIS) 




> Hi! 


(161 




j net 


119) 










-1Q 

-30 
-40 



375 

4-BIT BISTABLE LATCHES 
typical performance 



logic symbol''' 



pin assignments 



1C.2C. 



OUTPUTS 


DELAY 


TOTAL 
POWER 


ajS 


12 m 


32 mm 




SN54LS375 U.FHI 



EN74LS375 IJ.N.FN) 



131 1.0 


J t N PACKAGES 


FH FN PACKAGES 


1 10 


g 3D 


' TK 


n iy; 


151 20 


2 !□ 


10 


2 ID 


12 3D 




3 10 


1 1 30 


3 10 


13 3Q 




-■■ 1C.2C 


5 2 3C.4C 


4 tQ 


14 30 


1111 30. 


— 20 


13 40 


5 


15 3C ■■■C 




' J ■'-LJ 


6 fic 


If, n c 


1131 40 


■f 2D 


15 4D 


7 20 


17 40 




fl GND 


16 V C C 


8 25 


IS 40" 




9 2D 
10 GNO 


19 4D 

20 V CC 



T Pin numbers shown on logic symbols ora lor J and N packages only, 
nc — no internal connection* 
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376 



logic symbol* 



pin assignments 



QUAD J- K FLIP-FLOPS 
(common clock, common dear) 

typical performance 



>OC1 



FBEQ 


POWER 
PER 
F-F 


DATA TIMES 


SET- 
UP 


HOLD 


45 MHl 


65 mW 


Ons! 


20 nst 



! Piling edge of clack pulsa 
SN5437S (J,FH| SN74376 IJ.NI 



1J- 
1R- 
2J - 
2K- 
3J- 
3E- 
4J- 



J. N PACKAGES 


! H I'-ACKAGE 


5 ClA 


9 CLK 


1 M 


l • 


2 1J 


10 3J 


2 LI H 


12 CLK 


3 IK 


1 1 3K 


3 1J 


13 3J 


4 10 


12 3Q 


4 IK 


14 3k" 


& 20 


13 40 


5 1Q 


IS 30 


6 2K 


1 A 4K 


6 nc 


1 6 r\c 


1 2 J 


15 4 J 


7 20 


; -in 


B G*.D 


16 V CC 


8 2K* 


1 £ .;r 




3 2J 


IS 4 J 






1 GND 


20 V C C 



377 



OCTAL D-TYPE FLIP-FLOPS 
Isingle-rail outputt, common 
enable, common clock) 

typical performance 



logic symbol^ 
(11 



pin assignments 



G ■ 
CLK - 



G1 
>1C2 





POWER 


DATA TIMES 


4D 


FREO 


PER 


SET- 




50 








HOLD 






F-F 


UP 




SO 


JO Mil, 


10.6 mm 


20 ns! 


5 nsl 


70 



I Rising «dge of clock duIsc. 
SN54LS377 (J,FH, SN74LS377 (J.N.FN) 



1 121 10 


J. N PACKAGES 


FH. FN PACKAGES 


l 5" 


1 1 CLK 


1 ^ 


1 1 CLK 


2 1Q 


12 50 


.- i n 


12 50 


* 20 


3 ID 
■; 2D 


13 SD 

. ■ ; L ■ 


:i l [) 

- . 


13 5D 

14 6D 


161 30 


5 2Q 


1 GO. 


5 2Q 


IE 60 


1-^-40 


11 3Q 


16 7Q 


6 30 1 T6 7Q 


1121 SO 


7 3D 


1 7 70 


7 3D 17 ?D 




5 4D 


18 ao 


8 40 


ao 




9 40 


19 80 


9 4Q 


19 80 


IN 7Q 


10 GND 


:, v CC 


10 GISTO 


20 V CC 


1191 80 



378 



logic symbol 7 



pin assignments 



HEX D-TYPE FLIP-FLOPS 
(single-rail outputs, common 
enable, common clock) 

typical performance 



FREO. 


POWER 
PER 
F-F 


DATA TIMES 


SET- 
UP 


HOLD 


40 MHz 


10.6 mW 


20 nsl 


5 nsl 



CLK 

ID 
2D 
3D ■ 
4D - 
SD ■ 
60 - 



111 
13) 


Gl 

>1C2 

-i H 


(21 


13) 


2D 


14) 


15) 




(El 


(71 




(11) 




(101 




(131 


112) 




(141 


(151 









10 

20 
30 
40 
SQ 
60 



J. N PACKAGES 


FH. FN PACKAGES 


i 5 


9 CLK 


1 nc 


11 nc 


2 1 Q 


10 40 


2 G 


12 CLK 


3 10 


1 1 a a 


3 id 


13 4Q 


4 


\2 &Q 


4 ID 


14 A3 


5 20 


13 5D 


5 2D 


IB 50 


6 3D 


14 6D 


6 nc 


16 nc 


7 30. 


15 60 


7 2Q 


17 5D 


B GND 


18 V CC 


8 3D 


IB ED 




ss 3 a 


19 60 


10 GNO 


70 V, , 



" Rising ad go oi clock pulse 

SN54LS378 (J,FH) SN74LS378 U.N, FN) 



1 Pin numbers shown on logic symbols are lor J and N packages only, 
nc — no Internal connection. 
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379 

QUAD D-TYPE FLIP-FLOPS 
{ double-rail outputs, common 
enable, common clock) 

typical performance 



Joaie symbol* 



pin assignments 



G 

CLK ■ 



FREO 


POWER 
PER 
F-F 


DATA TIMES 


SET- 
UP 


HOLD 


10 MH; 


10.6 mW 


20 nst 


5 nsl 



t Rising fldge of clack pulse 
5N54LS379 (j,FH) 
SN74LS379 (J.N, FN) 



Ul ^ 


G1 
>1C2 

t r 


(21 


191 


(4 


ZD 


(31 


ISl 


17) 




^ 16] 


[121 


1101 




^ 111) 


1)31 


1151 




^ [141 







10 

15 

20 
25 

3a 

3Q 
4Q 
4Q 



J. N PACKAGES 


FH, FN PACKAGES 


i a* 


9 CLK 


1 nc 


11 nc 


2 10 


10 30 


2 G 


12 CLK 


3 1(1 


: l 3 t "J 


3 1Q 


13 3Q 


A ID 


12 30 


4 17J 


14 30* 


5 2D 


13 AO 


5 ID 


1 5 3D 


S 20" 


1 J. idQ? 


6 nc 


16 nC 


7 20 


1f s AO 


7 2D 


1 7 4D 


8 GND 


IB V CC 


B 20 


Ifl 4~3 






9 20 


19 40 




10 GND 


20 V CC 



381 

ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(B binary (unctions, use 'S182 for 
loch-ahead carry) 

typical performanca 



TYPE 


CARRY 
TIME 


ADD 
TIME 


TOTAL 
POWER 


'LS381 


16 ns 


21 ns 


175 mW 


■S331 


11 ns 


20 ns 


525 mW 



SN54LS381 (J,FHI 
SN54S381 IJ.FHI 
SN74LS381 IJ.N.FNI 
SN74S381 (J.N.FN) 



logic symbalt 

($1 



pin assignments 



2 -!ZL_ J ' 

(1/21 Bl 

HSlI 
n * — 3 CI 



11/2/3) CP 
[1/2/31 CG 



AO- 
B0- 
A1- 
B1- 
A2- 
82J 
A3- 
B3- 



,3, 


P 

in 

a 


[111 


14) 




,n 


p 

121 

a 


J2I_ 


mi 


, 1131 


p 

M 




1181 


112) 


1171 


p 

181 


1161 







J, H PACKAGES 


.FH FN PACKAGES 


1 A1 


1 1 F2 


! A I 


n 


2 01 


12 F3 


2 31 


12 F3 


3 AO 


13 t? 


3 AO 


13 5" 


4 BO 


14 F 


4 BO 


14 T 


5 SO 


IS c n 


5 SO 


15 C n . 


6 SI 


IB 63 


6 SI 


IB E3 


7 S2 


17 A3 


7 S2 


17 A3 


a fo 


18 62 


8 FO 


18 S2 


9 F1 


19 A2 


9 Ft 


^9 A 2 


ID GND. 


20 V C c 


10 GND 


2D V CC 



* P'in numbsri fhown on logic symbols are tor J and N packages only, 
nc — no internal connection, 
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382 

ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(rippla carry and overflow outputs) 

typical performance 



Logic symbol 1 " 



pin assignments 



TYPE 


CARRY 
TIME 


ADD 
TIME 


TOTAL 
POWER 


'LS382 


27 ns 


18 ns 


175 mW 



(1/21 El 
3d 



SN54LS382 IJ.FHI 
SN74LS382 IJ.N.FN) 



AO 131 


p 

11] 




H F 


BO H 


— !sLf 


Al Ml 


p 

I2I 

a 


B, ' 2 ' 


m> 


A2 a 


r 

Ml 

a Ba/cnrrr 


B2 l1SI 


1131 


A3-UZU 


oo/cdl 

P I1/2I BO 
I" 3CO 

Q 


!12] 


B3 as 








J. N PACKAGES 


FH, FN PACKAGES 


1 Al 


1 1 F2 


1 Al 




2 HI 


12 F3 


2 111 


12 F3 


□ AO 


13 OVR 


3 AO 


13 OVR 


A BO 


1 4 C n + 4 


4 BO 


14 C n -4 


5 50 


15 C n 


5 SO 


15 C n 


6 51 


16 B3 


6 SI 


IS B3 


? S2 


17 A3 


7 S3 


1 7 A3 


a fo 


IS B2 


8 FO 


1 8 B2 


9 F1 


19 A2 


9 t\ 


19 A3 


10 GND 


30 V CC 


10 GND 


20 V CC 



384 

S-BIT BY 1-BIT TWO'S- 

COMPLEMENT 

MULTIPLIERS 

• Magnitude-only multiplication 

■ Cascadable lor anv number of bits 

• Serial multiplier data input 

• Serial data output lor multiplication 

product 

a 8'Bit parallel multiplicand data input 

• 40 MHz typical max clock frequency 
typical performance 



logic symbol* 



pin assignments 



CLR - 
MODE - 
CLK - 

XO - 
XI - 
X2 - 



9x1 2 1 COMP IT 
21/C2 

I LOW FOR MSB) 
>C3f-+ 



MAX 
CLOCK 
FREQ 


DELAY 


TOTAL 
POWER 


FROM 
CLOCK 


FROM 
CLEAR 


40 MHz 


15 ns 


17 ns 


4S5 mW 



SN54LS384 (j.FHI 
SN74LS384 IJ.N.FNI 



2D 


a 


IT 
























? 














\- 


>R 










n< 


■ 3D 




7 


m 








3D 4 


a 






N4 








■ in 








CI 









J, N PACKAGES 


FH. FN PACKAGES 


i COT 


9 MODE 


1 nc 


1 1 DC 


2 X3 


10 K 


2 CLR 


1 2 MODE 


3 X2 


! 1 XI 


7i X 3 


13 K 


4 XI 


12 X.6 


i :<? 


14 X7 


5 XO 


13 X!. 


5 XI 


15 X6 


6 PHOD 


14 Xd 


6 nc 


IB nc 


7 CLK 


15 V 


7 XO 


17 X5 


B GND 


16 VCC 


8 PROD 


IB 




9 CLK 


19 ¥ 


10 GND 


20 vec 



* Pin numbers shown on logic symbol* ara tor J and N packages only, 
nc — no Internal connection. 
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385 



QUADRUPLE SERIAL ADDERS/ 
SUBTRACTORS 

• Buffered clock, direct clear inputs 

• Independent two's-comploment 

addition/subtraction 
typical performance 



logic symbol* 
(111 



pin assignments 



CLR 
CLK 



1S/S- 



'max 


DELAY 


POWER 


40 MH! 


16ns 


240, mW 



SN54LS385 (J.FHJ 
SN74LS38B UN. FN] 



2S/A - 
JA - 
2B - 

3S/K ■ 
3A- 
3B ■ 

4S/A - 
4A - 
«-' 



13) 


E/P-0 
M3 1- 

P 3CO/3BO- 
Q J. 
-4(3CinBII 1- 


-2D 
-R 


(21 


191 
112) 


(51 


141 


•2D 

-3R Z4- 
-3S 


m 




161 


171 


(131 




(151 


(13) 


(14) 


(1BI 




lie) 




(17) 





J, N PACKAGES 


f FH. FN PACKAGES 


1 CLK 


' i CLR 


| 1 CLK 


1 1 CLR 


2 |I 


12 31 


2 IE 


12 21 


3 15/A 


i :i USA 


3 : S7A 


1 i IS X 


4 IB 


14 36 


■. ' = 


14 3a 


5 IA 


IS 3A 


S 1A 


1 5 3A 


6 1 A 


16 *A 


6 2A 


IB 4A 


7 2B 


17 4H 


' :b 


17 4B 


8 2S.'A 


ia « 


8 2S<A" 


IS 4S ; X 


9 21 


Id 41 


9 21 


19 41 


10 GND 


20 V CC 


10 GNO 


20 V C C 



386 



logic symbol* 



pin .issignmiHiIs 



QUAD 2-INPUT 
EXCLUSIVE-OR 
GATES 

typical parformance 



IB ■ 
ZA 



TYPE 


DELAY 


TOTAL 
POWER 


•LS386 


10 ns 


30 mW 



11) 


-1 


13) 


(21 


14) 


15) 




(01 




110! 


18) 




19) 


(tl| 


112) 




(131 







SN54LS386 U.FHl 
SN74LS3B6 IJ.N.FN) 



positiva logic: Y =■ A © B = ABt AB 



«h t* PACKAGES 


FH. FN PACKAGES 


1 1A 


8 3A 


1 nc J 11 nc 


2 IB 


9 3B 


2 1A 


.2 3A 


3 1 Y 


10 3Y 


3 IB 


13 3B 


4 2Y 


1 1 4Y 


4 1Y 


i-i 3Y 


5 2A 


12 4A 


T, r- 


1 nc 


B 2B 


5 3 4B 


6 v 


76 4Y 


7 GND 


14 V CC 




17 r»c 






B 2A 


IIS 4 A 




a 2B 


19 4B 




10 GND 


20 Vcc 



T Pin numbori ihown an logic »v m bols »re for J nnd N packages only, 
nc — no Internal connection. 
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390 

DUAL DECADE COUNTERS 
(bi-quirwy or bed sequences) 

typical performance 



logic symbol* 



pan assignments 



E 



COUNT 
FREQ 



390 125 MHa [ HIGH 



LS390 3S MH7 HIGH 



TOTAL 
POWIR 



SN54390 IJ.FHl 
SN54LS390 IJ.FHI 



SN74390U.N1 
SN74LS390 [J.N.FNI 



121 


CTR 

CT-0 


— ™ 

141 


DIV2 

>* 


DIV5 p 






J, H PACKAGES 


FH. FN PACKAGES 


1 1CKA 


9 2U D 


| 11 nc 


1 1 nc 


2 ICLR 


10 30 C 


2 ICKA 


12 2Q D 


3 IOa 


11 2Qb 


3 1CLH 


13 2Q C 


4 JCKB 


12 2CKB 


4 1Q A 


14 2Q B 


5 i a t . 


^3 20 A 


5 ICKH 


15 ZCK3 


6 1QC 


14 ZCLft 


L' ■ iC 


16 nc 


7 5Q D 


t5 2CKA 




17 20 A 


S GND 


1 6 V C C 


a ioc 


IB 2CLR 




9 1Q D 


!9 2CKA 


10 GND 


20 V C _c 



(111 


CTR 

CT-0 

L, ,J 


2Q A 








1111 „ 
2QB 

1101 
20c 

(91 

20.D 


DIV5 





393 

DUAL 4-BIT BINARY 

COUNTERS 

ty pica I pe rf □ r in a n ca 



logic symbol* 



pin assignments. 



COUNTf 
FREQ 



55 MHz HIGH 



35 MHz I HIGH 



TOTAL 
POWER 



SN54393 IJ.FHI 
SN54LS393 U.FHl 



SN74393 (J,NJ 
SN74LS393 (J.N, FN} 



12) 


CTRDIV 16 

r° 

CT-fl 

- I, 


(31 


HI 


"I Pi 


151 


(6) 


1121 


1111 


> 


liai 




191 




<ul 





-IOa 
-iqb 

-10c 
-100 

-20 A 
-2Q B 
-2Q C 
-2Q 



J h H PACKAGES 


FH. FN PACKAGES 


1 IA 


8 20 D 


1 nc 


1 ! nc 


3 ICLR 


3 20 C 


2 1A 


13 20 D 


3 I0 A 


10 7Q$ 


3 ICLR 


13 2Q C 


A iQfl 


(1 2Q A 


4 1Q A 


14 2Qg 


5 lQc 


1 2 2CLH 


£ nc 


15 nc 


6 l Qrj 


13 2A 




lb 2U A 


7 GNO 


14 V CC 


7 nc 


1 7 ne- 






B ■ Q C 


ts 2CL.R 




S lQo 


19 2A 




10 GND 


2 V CC 



395 

4-BIT UNIVERSAL 
SHIFT REGISTERS 
(three-state outputjl 
typical performance 



loaic symbol* 



pin assignments 



shift 
FHEQ 



SERIAL 
DATA 
INPUT 



ASV 
CLEAR 



TOTAL 
POWER 



.D/SH m 



tJH. 



.-EL 



SN54AS395 (J,FK) 
SN54LS395A (J.FH) 



SN74AS395 (N.FNI 
5N74LS395A (J.N.FNI 



SRG4 

R 

EN4 

mi iload! 

M2 [SHIFTl 



r 


" 5I OA 


2.30 

1.3D ^ 


1.3D 4[>V 


1,3D 4[>V 


UiiL QD 


4j>V 

1.3D 



J. N PACKAGES 


FH. FN PACKAGES 


1 CLA 


9 OC 


I nc 


1 1 nc 


2 SEFf 


10 Clu; 


2 cIlf! 


12 GC 


3 A 


1 3 Qfj" 


3 SER 


13 cue 


B 


12 □[> 


4 A 


14 Q D ' 


5 C 


'3 Qc 


5 B 


IB OD 


C 


14 Q B 


@ nc 


16 nc 


-■ LD r .'i 


15 ii- 


7 C 


17 Qc 


B GND 


16 V CC 


B 


IB Qfi 






9 LDjUTT 


19 Q A 




10 GND 


20 V C C 



I Pin numberj shown on logic symbols are for J and N packages only, 
ne — no Internal connection. 
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396 

OCTAL STORAGE 
REGISTERS 

• Parallel access 
■ Applications: 

N-bit storage files 

HEX/BCD serial to parallel 
conveners 
typical performance 



logic symbol 

STROBE G J 
CLK- 



TYPE 


MAX 
CLOCK 
FREQ 


DELAY 


POWER 


' LS39G 


30 MHi 


20 ns 


1 20 mW 



115) 


EN 45RC3 

>C1 


121 


(71 


1 

(31 


ID 1 




161 


|iu 


('! 

(51 




(11 


w 


(101 




(121 




nil 
(13) 




1141 







-1Q1 
-2Q1 
- 102 
-2Q2 

- 1Q3 
-203 

- 104 
-2Q4 



J, N PACKAGES 


FH. FN PACKAGES 


1 201 


9 03 




1 1 nc 


2 1Q1 


10 ic:i 


2 2Q1 


12 D3 


3 Dl 


II 2 Q 3 


3 101 


13 103 


4 20 2 


12 D4 


4 01 


1 4 ZQ3 


5 1Q2 


13 104 


5 202 


IS OA 


6 02 


1 4 204 


6 nc 


16 nc 


7 CLK 


15 G 


7 102 


17 104 


G GND 


'0 v C c 


6 02 


TB 204 






9 CLK 


19 ^ 




10 GND 


20 V CC 



SN54LS396 (J,FHI 



SN74LS396 U.N.FNI 



398 

O-UA0 2-INPUT MULTIPLEXERS 
WITH STORAGE 
(dnubk-rnil outputs} 
typical" p*rformance 



logic symbol* 



pin alignments 



TYPE 


DELAY TIMES 


TOTAL 
POWER 


CLOCK 
TO INV 
OUTPUT 


CLOCK TO 
NON-INV 
OUTPUT 


"LS398 


20 ns 


20 us 


32 mW 



ws 


11) 


CLK 


(HI 


Al 


I4| 


A2 


!5) 


61 . 


17) 


B2 


IG! 


CI 


(14) 


C2 


(15) 


01 


(171 


D2, 


116) 



G1 
>C2 
5 



1,20 
1.2D 



-OA 

-Sa 
-o B 
-Ob 
-Qc 
-5 C 

-C-0 
-Bp 



J 1 . N PACKAGES 


FHL FN PACKAGES 


1 WS 


1 1 CLK 


■ ws 


n CLK 


2 Q A 


12 Oc 


2 A 


12 C 


3 *? A 


i3 nc 




13 OC 


4 Al 


14 ci 


4 Al 


14 CI 


U A2 


15 C2 


5 A2 


15 C2 


B2 


16 02 


6 B2 


16 02 


7 Bt 


1? Dl 


7 si 


: ? Di 


a fj fl 


IB 0" D 


B TJ B 


18 TJq 


9 Qb 


1* Qd 


S B | 13 D 


IQ GND 


20 V£C 


10 GND [ 20 V CC | 



SN54LS398 (J.FHI 



SN74LS398 (J.N.FN) 



399 



logic symbol^ 



pin assignments 



QUAD 2-INPUT 
MULTIPLEXERS 
WITH STORAGE 
typical performance 



'LS399 



20 ns - 



TOTAL 
POWER 



37 mW 



" From clock to output 

SN54LS399 (J.FHI SN74LS399 IJ.N.FNI 



CLK 


191 


Al 


13) 


A2. 


14) 


El 


Iffl 


B2- 


15) 


Cl. 


111 


C2 


1121 


Dl- 


(14) 


m. 


031 



1.20 
1.2D 



-OA 



-0 B 



J, N PACKAGES 



7 Ofl 



10 Oc 



FH. FN PACKAGES 



1 Pin numbers shown on logic symbols arc for J and N packages only, 
nc — no internal connection. 
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412 

MULTL-MODE BUFFERED 
8-BIT LATCHES 
(three-state outputs; direct clear) 
typical performanco 



pin assignments 



{131 



CLEAR 


OUT- 
PUTS 


DELAY 


TOTAL 
POWER 


LOW 


Q 


11 ns 


410 mW 



CLR- 
STB- 



[i/opontl 


& . 


. 5>1 




-Gl 


-1R2 




R2/Z3 




>S 2- 





SN54S412 IJ.FHI SN74S412 U.N.FN] 



04 
4CS 

1C5/ENB 
.-Iff.f. 
- -3R 



013- 
DI4- 
015- 
D16- 
DI7- 
DIB- 



13) 


5D 6 V 




151 


[S] 

rei 




l/l 
(91 




(10) 


1161 




{151 




118) 




1171 


1201 




1191 






[211 


22 







J. "J PACKAGES 


FK FN PACKAGES 


1 3l 1 1 3 S2 


1 AC 


15 nc 


2 M 


M CLB 


2 Si 


IB 52 


3 DM 


15 005 


3 M 




4 D01 


IB DI5 


4 Oil 


t8 DOS 


5 Dl2 


17 006 


5 D01 


13 015 


6 002 


18 DI6 


G DI2. 


20 DOB 


7 Dta 


1 g DO? 


7 002 


21 016 


H DO 3 


20 DI7 


B r>c 


22 nc 


9 DM 


21 008 


9 013 


23 D07 


10 DQ4 


22 DIB 


10 D03 


24 D17 


1 1 ST0 


23 INT 


1 1 014 


25 DOB 


13 GND 


24 V CC 


12 004 


?B DIE2 




1 3 STB 


27 irsr~ 




14 GND 


2B V C C 



-D01 
-D02 
-003 
-004 
-D05 
- DOS 
-D07 
-DOS 



422 

RE-TRIGGER ABLE MONO- 
STABLE MULTIVIBRATORS 

« Internal timing resistor 
« Up to 100% duty cycle 
m Wiil not trigger from clear 

typical performance 



logic symbol* 



pin assignments 



Al 
A2 • 
Bl 

B2 ' 



NO .OF 
INPUTS 


OUTPUT 
PULSE 
RANGE 


TOTAL 
POWER 


HIGH 


LOW 


2 


7 


40 ns-" 


30 mW 





>1 


& 






(2) ^ 








181 


13) 












> 




W 

IS) 








^ IS) 


R 
Rl 


CX 


RX/ 
CX 





J, N PACKAGES 


fH. FN PACKAGES 


t Al 


a Q 


1 TK 


1 1 rvc 


2 A2 


9 R«nt 


2 Al 


12 Q 


3 Bl 


10 nc 


3 A2 


1 3 Hjni 


4 62 


1 1 C a * t 


4 01 


14 ne 


5 UH 


12 nc 


5 nc 


15 nc 


6 5 




6 B2 


IB C Bxt 


7 GND 


14 Vr,c 


7 nc 


17 nc 






ii r_i~ 


18 




9 5 




10 GND 


20 VcC 



Rinl C enl R ej<l/ C e*r 



SN54LS422 IJ.FHI SN74LS422 (J.N.FIM) 



423 

RE-TRIGGER ABLE MONO- 
STABLE MULTIVIBRATORS 

• Up to 1 00% duty cycle 
« Will not trigger from Clear 

typical performance 



logic symbol 1 



pin assignments 



NO. OF 
INPUTS 


OUTPUT 
PULSE 
RANGE 


TOTAL 
POWER 


HIGH 


LOW 


1 


1 


40 ns <° 


60 mW 



1A 
IB 
1CLR 
ICtxt 
1FWC,„| 

2A 
2B 
2CLR * 
2C,»t - 



iii 


s. 






in 




> 


{131 


131 








R 

CX 

Rxycx 






1141 




!4i 














HI r-^ 

1101 


& 


J-L 

> 




1111 


n 




^ 1121 


161 ^ 




CX 














RX/CX 









J, N PACKAGES 


FH FN PACK* Gl S 


1 1A 


9 2A 


1 "C 


11 nc 


2 16 


10 ZB 


2 1A 


12 2A 


3 ion 


1 1 2C1H 


3 IB 


13 28 


4 itf 


12 ZTJ 


4 iSTR 




b 20 


13 1Q 


9 -TT 

B nc 


IB ZTJ 
IB nc 


o 2C*.i 

7 If^.i'C.,, 


14 ICfcrt 

15 "WC..n 


7 20 


17 1Q 


8 GND |J6 V C C 


6 7Cm 


IB 1C,,, 




9 2fV*t'C*iit 




10 GND 


20 V C C 



SN54LS423 (J,FH) SN74LS423 U.N.FNl 



r Pin numbors shown on logic symbols ore for J and N yackanoi only, 
nc — no internal connection. 
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425 

QUAD GATES 

(three-state outputs, active-low enabling) 
typical performance 



logic symbol* 

13 



pin assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


5N54425 


10 ns 


-2 mA 


16 mA 


SN74425 


10 ns 


-5.2 mA 


16 mA 



2G 
2A • 
3C 
3A - 
4G • 



12) 


EN 1 

y 


13) 


(61 


ISI 




18) 






(91 


113! ^ 


(111 




^~ 









J, H PACKAGES 


FH PACKAGE 


1 1G 


ti 3V 


1 OC 


I 1 nc 


2 IA 


9 3A 


2 1G" 


12 3V 


3 IV 


10 32" 


3 1A 


13 3A 


4 2G~ 


1 1 4Y 


4 IV 


'J 3G" 


5 2A 


12 4A 


5 nc 


15 nc 


6 2¥ 


13 4G 


2G 


16 4y 


7 GNO 


1* v cc 


? lit 


17 nc 






8 2A 


18 4A 




9 2Y 


19 4G" 




10 G\Q 


20 V cc 



positive logic; Y = A 



SN54425 (J,FHI 



SN74425IJ.NI 



426 

QUAD GATES 

(three-state outputs, active-high enabling) 
typical performance 



logic symbol 1 



pin assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


SN54426 


10 ns 


-2 mA 


J6 mA 


SN74426 


10 ns 


-5.2 mA 


16 mA 



2(3 
2A • 
30 • 



positive logic: Y ■ A 



J. ft Packages 


FH PACKAGE 


1 1G 


3 3Y 


| 1 nc 


1 : nc 


2 1A 


9 3A 


2 1G 


12 3V 


3 IV 


10 3G 


3 1A 


1 3 3;- 


A 2G 


1 1 4Y 


A 1Y 


H 3G 


5 2A 


12 4A 


5 nc 


15 nc 


6 2V 


13 4G 


6 2G 


ie 


7 GND 


14 V CC 


7 rtg 


17 rtc 




B 2A 


IB 4A 






9 2V 


19 4G 




10 GND 


20 V CC 



SN54426 IJ.FHI 



SN74426 IJ.NI 



428 

SYSTEM 
CONTROLLER 
FOR B0.80A 

typical performance 



logic symbol* 



pin assignments 



TYPE 


POWER 


■S42B 


700 mW 



SN74S428 (J.N.FN) 



HLDA- 
DBIN- 
STST8- 
BUSEN- 

D0- 
Dl - 



(171 



D5- 
DS- 
D7- 



4> 

CONTROLLER 
AND 

WB BUS DRIVER | /ow 



HLDA 
DBIN 
STSTB 
BUS6N 

p 



'S42S 



ItlEMW 
l/OR 

MEMR 
INTA 



DBUS V 





J, N P 


ACKAGE5 


FN PACKAGE 




15 00 


1 STSTB 


15 DO 


a HLDA 

'3 m — 


16 DB1 
1 7 Dl 


2 HLDA 

3 WfT 


16 DB1 
)7 Dl 




A DBIM 


3 3 [HiS 


d DBIN 


IB DB5 


SH.T75R 


5 DIM. 


19 OS 


5 DB4 


19 05 




6 D4 


20 DBS 


fi D4 


20 DBS 


1231 

~ INTA 


7 DB7 
B D7 


21 D8 

22 busk 


? OB7 
8 07 


21 D6 

22 flUSEW 


U^HLoeo 
-^HLdb, 


9 DEJ3 
10 D3 


2 3 INTA 
24 MEMR 


9 DB3 
10 03 


23 InTX 
?4 >.'fcM* 




11 DB2 


25 ff&ff 


11 DB? 


25 IrCfl 


12 02 


2<i MeMyV 


12 02 


26 MLMW 


(91 


:3 OHC 


27 FjflW 


1 3 DBO 


27 vm 


(6|~ DB3 
— —L- naA 


14 GNO 


28 V CC 


14 GND 


28 Vr,c 


118) 

-** DBS 

-*4> — —2« DBS 

-*^DB7 



T Pin numbers shown on logic ivmCols aro for J end M packages only, 
nc — no internal connection. 
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436, 437 

LINE DRIVER/MEMORY 
DRIVER CIRCUITS — MOS 
MEMORY INTERFACE 

• Drives high-impedance loads 

• Provides high-speed switching 

• Requires minimum input current 

• Damping output resistor for reducing 

transients ('436) 

• Total power ... 70 mW 

typical performance 



logic symbol* 



pin assiflnments 





& 








EN 









TYPE 


LOW-LEVEL 
OUTPUT 
CURRENT 


HIGH-LEVEL 
OUTPUT 
CURRENT 


DELAY 


■3436 


160 rrtA 


1 m A 


5.5 ns 


'S437 


150mA 


— 1 mA 


5.S ns 



SN54S436 U.FHI 
SN54S437 (J.FH1 



SN74S436 U.N, FN) 
SN74S437 (J.N, FN) 



121 






14! 






(61 
1101 




- a ? 

«» , 




1121 




^ mi. 


1141 







J. hi PACKAGES 


FH. FN PACKAGES 


i B\ 


9 4Y 


1 nc 


1 1 nc 


2 1A 


10 4A 


2 Si 


12 4¥ 


3 IV 


1 1 5r 


1 ' -■■ 


13 4A 


2 A 


12 SA 


4 IV 


14 5Y 


5 2V 


1 3 6Y 


5 2A 


1 5 5A 


3A 


U 6 A 


6 rrc 


t-G K 


7 3> 


15 G"2 


7 ?V 


17 6V 


8 GND 


16 V CC 


b 3A 


IB 6A 




9 3¥ 


19 fSZ 






10 GND 


20 V CC 



-2Y 
-3Y 



i5V 

lav 



QUAD TRIDIRECTIONAL 
BUS TRANSCEIVERS 

440 (OPEN-COLLECTOR OUTPUTS. NON1NVERTED LOGICI 

441 IOPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 

442 (THREE-STATE OUTPUTS, NONIJWERTED LOGIC) 

443 (THREE-STATE OUTPUTS, INVERTED LOGIC] 

444 (THREE-STATE OUTPUTS. INVERTED AND NONINVERTED LOGIC) 
ALSO SEE ■LS448 

typical performance 



pin assignments 



J. N PACKAGES 


FH. FU PACKAGES 


1 


1 1 SO 


1 C5 


1 | SO 


2 B1 


12 SI 


2 B1 


12 SI 


3 Ct 


13 Hi 


3 CI 


13 A4 


4 C2 


14 A3 


4 C2 


14 A3 


5 B2 


5 S A2 


5 B2 


.5 A2 


& li.i 


16 A1 


6 B3 


16 A1 


7 C3 


17 5a 


7 C3 


1 7 GA 


8 C4 


18 5a 


8 C4 


10 


9 B4 


19 GC 


9 64 | 13 GC 


10 GND 


20 V CC 


10 GND | 20 VCC 







MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54LS440 


72 ns 




12 mA 


SN74LS440 


22 ns 




24 mA 


SN54LS441 


15 ns 




12 mA 


SN74LS441 


15 ns 




24 mA 


SN54LS442 


11.5 ns 


-12 mA 


12 mA 


SN74LS442 


11.5 ns 


-15 mA 


,24 mA 


SN54LS443 


8 ns 


-12 mA 


12 mA 


SN74LS443 


8 ns 


-15 m A 


24 mA 


SN54LS444 


9 ns 


-12 mA 


12 mA 


SN74LS444 


9 ns 


-15 mA 


24 mA 



SN54LS440 (J.FH) 
SN54LS441 U.FHI 
SN54LS442 IJ,FHI 
SN54LS443 (J.FH) 
SN54LS444 (J.FHI 



1 Pin numbers shown on logic symbols ale *or J and N packages only, 
nc — no internal connection. 



SN74LS440 (J.FN) 
SN74LS441 (J.FNI 
SN74LS442 (J.FN) 
SN74LS443 (J.FNI 
SN74LS444 (J.FNI 



For Ioqic symbols see next two pages. 



-g 
'd 
O 

+■> 
o 
□ 
■p 
o 
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o 

a 

c 

a 
I-* 

Q 
c 

E 

(0 



440, 441, 442, 443, 444 

logic symboE 

'LS44Qt 



1011/2) EN11 
10(0/21 EN12 



— ts 1010/1) EN13 



.<3I 



T3 



A2<^W 




■ nz4 

• 7,11 6 ' 

■ azs 4- 

• Q 8,12 6. 
LTZ6 4- 
09,13 5. 


MUX 
•1 IB1 

■2 [C| n- 


'0 IA) 

zs- 

■2 |CI 


■0 IAI 

ZD- 

•1 IB] 









{conlinuodl 



'1-5441+ 



-El SID 

1011/21 EN11 
10(0/2) EN12 

-£» 1010/11 EN13 



r 



r 



B3 ' 4» 



Ei 

SO 2 1=] 



DZ4 

O 7,11 

DZ5 4O0(Al 

O 6.12 6Q 2 Id 

OZS 4 

03,13 5 



JZ 



MUX 
IBI 



)o IS] 

)1 IBI 



.fit 



'LS442* 



G1D 

10(1/2] EN11 
--fcJl0IO/2] EN12 
1010/1) EN13 





0Z4 

V7.11 6 " 


MUX 
■1 IB! 

■2 |C| 27 • 




DZ6 4- 
VB,12 6- 


f-OIAl 

Z8- • 

-2 |C] 


: (151 


nz6 4- 

V9.13 6- 


-0 [A] 

Z9. ■ 

-1 [B| 




151 M 


■ Ml .» 


(141 




!«U. 


(71 M 




113) 






19) 


(8) 







T Pin numbers shown on Icgle symbols aro for J and N packages onfv. 
nc — no innirnal connection. 
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440, 441, 442, 443. 444 icon.i„u=d) 

■LS443 f 



'LS444* 



,(181 



1011/2) EN11 

10(0/2) EN12 
1010/1) EN13 



010 

10(1/21 EN 11 



115! E» 10(0/21 EN12 



ti 1010/1] EN13 



02 - 
C2 { . 
A3 1 - 

a! 
<*! 



(161, 


4 4 

n z4 

V7,]) 6( 
D Z5 4< 
VS. 12 6( 
UZB 4< 
V9.13 5< 


MUX 
)1 [II 

)2 |Cl Z7 ' 


L»- 


)o |a] 


<JI " * L, 


ZB- 

>2 IC1 


>° [Sl z S . 

>1 IBI 


[151 




15) , f 


!2L«. 

!Hiw — . 




ISL,*, — 


EU. 


(131,, 




2U. — 







A2 - 
B3* 





4 5 J 

DZ4 

6C 

V7.ll 
Z5 4< 
VB.12 6- 
D Z6 4( 


MUX 

)1 IB! 

)Z [Cl 


)» lAl 

ZB' 

-2 IC] 


JO I A) 


(151 
(51 tt 
(41 <f 


V9.13 E- 


Z9- 

-1 IB] 




I14) t| 



— 




(13l jr 

!2L*» — 






445 

BCD-TQ-DECINIAL 
DECODERS/DRIVERS 

• Use as lamp, relHV, O r MQS driver 
m Low-voltage version of 'LS145 

• Full decoding of input logic 

• AN outputs off for invalid BCD 

input conditions 

typical performance 



logic symbol t 



pin assignments 



OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


80 mA 


7 V 


35 mW 



I15I 


BCD/DEC 

> Ofi 

lO 

20 

1 30 

2 40 

4 6 O 

5 6 
70 

-AT EN a Q 
9 O 
>9Zo 


^_1U_ 


121 




„ (41 


114) 


«. 1=1 


(131 


^ 161 


1121 


^ 171 




^ (01 


^ [101 


111] 





J. N PACKAGtS 


FH. FN PACKAGES 


1 


7 


1 rtC 


1 1 AC 


1 1 


10 8 


3 


12 7 


3 2 


1 1 9 


3 1 


13 8 


4 3 


12 D 


4 2 


14 9 


5 4 


13 C 


5 3 


15 D 


e r. 


11 B 


8 iyc 


1 8 nc 


7 6 


15 A 


7 4 


17 C 


B GND 


IB u cc 


g 5 


18 B 




9 e 


19 A 




10 GHU 


20 VCC 



<0 

~a 

"5 

(J 

*•> 
o 

3 

■u 
o 



SN5-4LS445 IJ.FH] 



SN74LS445 [J.N. FN] 



1 Pin numOimi shown on Ionic symboll am for J and N packngm only, 
nc — no innmal connection. 
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446 



QUAD BUS TRANSCEIVERS 
WITH DIRECTION CONTROLS 

• Three-state outputs 

• True CLS449} and inverting 

1X5446] outputs 

• P-N-P inputs to reduce dc bus 

line loading 

typical performance 



SN54LS446 IJ.FHJ 



SN74LS446 (J.N.FNI 



logic symbol t 
Ml 



GBA 



Dim ^r~ ^ g EN1 | BA ] 

10EN2 IAB] 
DIRZ '" » r-» J 9EN3IBAI 
10EN4 [ABl 



DIR3 



DIR4 







MAX 


MAX 




TYPE 


DELAY 


SOURCE 


SINK 


A1 






CURRENT 


CURRENT 




SN54LS446 


7.5 ns 


-12 mA 


12 mA 


A2 


SN74LS446 


7.5 ns 


-1B mA 


24 mA 





I6> 

hoi— 1MNI 

f ^ 9EN7 IBAl 

' 10EN8(AB] 



IBAI 
10EN6IAB] 



111 _ 



> 2V 



V3 < n 



n 



o 6V 







> ay 



112) 

ml 



pin assignments 



J. N PACk AGES 


FH, FN PACKAGES 


1 GBA 


9 94 


1 nc 


1 1 nc 


2 A t 


10 01R4 


2 G3A 


12 Ha 


3 DIR2 


1 t 83 


3 Al 


13 DlR4 


A A2 


17 02 


4 D1RZ 


14 S3 


5 A3 


13 DlR.1 


5 A2 


15 B? 


S Dlfl3 


U HI 




16 nc 


7 A4 


lb 5ab 


7 A3 


17 DlRl 


B GND 


16 v rc 


B Dlft3 


IB Bt 






9 A4 


IS GAB 




1 GND 


20 V CC 



447 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 

• Loirv-voliag!.' version ol 'LS247 

■ Open-collcctor outputs drive 

indicators directly 

■ Ripple blanking 

typical performance 



logic symbol? 



pin assignmants 



TYPE 


OUTPUT 
SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TOTAL 
POWER 


SN54LS447 


1,6 mA 


7 V 


35 mW 


SN74LS447 


3.2 mA 


7 V 


35 mW 



SN54LS447 (J,FH) 



SN74LS447 (J,N,FNI 



BIN/MEG [> 
IT21 



* 20,21 O 

b 20.21 £> 

« 20,210 

d 20.21 Q 

e 20.21$ 

f 20.21 

ff 20,21$ 



J. H PACKAGES 



BI.-RB0 

~rSi 



FH. FN PACKAGES 



4— 





n?i 




mi 


110] 




IS) 




1151 




(Ml 



2° vcc 



r Pin numbers ifiown on logic symbols FONT TA8LE T2 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'dd7 

Bra for J ami N packages only, 
nc - no internal connection. 



1 

1 


E 


3 


H 


5 


b 


i 


B 




u 


rz 


ti 



Q\13* b e 7 a • io n 12 13 14 is 



122 
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448 

QUAD TR I DIRECTIONAL 
BUS TRANSCEIVERS 

(OPEN-COLLECTOR OUTPUTS, 
INVERTED AND NONINVERTED LOGIC) 

typical performance 



logic symbol! 



pin assignments 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


SN54LS448 


17.5 ns 




1 2 mA 


SN74LS448 


17.5 ns 




24 mA 



(111 




(121 


(11 


rs 


(171 


r-» 




(181 


r-» 


119) 





G10 

10(1/2) EN11 
10(0/21 EN12 
1010/11 EN13 



.1161, 



SN54LS448 (J.FH) SN74LS44S (J.N, FN! 



J, N PACKAGES 


FH. FN PACKAGES 


1 C5 


1 1 SO 


\ 


1 1 SO 


2 Bl 


1 2 Si 


2 Bl 


12 SI 


3 CI 


\3 A4 


3 Cl 


13 A4 


* C2 


14 A3 


4 C2 


14 A3 


5 6.2 


IB A3 


5 B2 


15 A2 


6 83 


16 Al 


6 93 


16 Al 


7 C3 


V7 CA 


7 C3 


1? CA 


a C4 


IB SB 


8 C4 


IB GB 


9 B4 


19 GC 


1 9 B4 


19 GC 


10 GND 


20 V CC 


1 1 GND 


20 Vqc 



X 



,I15L 



1:3 bJ 
nz4 

7,11 
D ZS J( 
{18,12 9- 

n ze «( 

Si 9,1 3 5- 


MUX 

)i IBl 

)2 [El 2,1 ' 


)0 [Al 

ZB' ■ 

■2 IC1 


So [Al 

Z9- 

■1 [B] 









449 



OUAD BUS TRANSCEIVERS 
WITH DIRECTION CONTROLS 

• Three-state outputs 

• True CLS449) and inverting 

CLS446) outputs 

• P-N-P inputs to reduce dc bus 

line loading 

typical performanco 



logic symbolt 
(II 



pin assionmants 



GBA 
GAB 
D1R1 



TYPE 


DELAY 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


SN54LS449 


10.5 ns 


- 1 2 mA 


1 Z mA 


SN74LS449 


10.5 ns 


- 1 5 mA 


24 mA 



131 »1 



G9 
G10 

gENllBAl 
10ETJ2IAB1 
9EN3IBAI 
10EN4IABI 
9EN5(BA| 
lOENElABJ 
9EN7IBAI 
10ENBIAB) 



J. N PACKAGES 


FH. FN PACKAGES 


1 GBA 


9 84 


1 nc 


1 1 nc 


2 Al 


1 QtR4 


2 BbA 


12 B4 


3 am? 


11 83 


3 Al 


1 a DIR4 | 


4 A2 


12 B2 


A DIRZ 


14 93 


5 A3 


13 DlRlj 


5 A2 


15 82 


6 CUM 


14 Bl 


B nc 


16 nc 


7 A4 


15 GAB 


7 A3 


17 OIRI 


B GND 


16 V C C 


6 01P3 


IB Bl 






9 A4 


1 9 GAB 






10 GND 


20 V CC 



SN54LS449 (J.FH) 



SN74LS449 IJ.N.FN) 



VI 


■i 




D 




2V 


V 3 


< 


~ 


n 

V s 


t> 
• 1 


n 


D 


: • 




vi 


< 


□ 


D 









1121 
4 J - B2 

111) 

rrr 63 



t Pjn numtwn shown on logic symbol* are *or J and N packages only, 
nc — no ioxernal cpnnocllon. 
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o 

Q. 
C 

o 

r+ 

o 

c 
a. 

CD 



465, 466 

OCTAL BUFFERS WITH 
THREE-STATE: OUTPUTS 

• P N-P inputs reduce bus loading 

• '465 true outputs 

• '466 inverted outputs 
typical performance 







MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54AL5465A 


7 ns 


- 12 mA 


12 mA 


5N74ALS4G5A 


7 ns 


-15mA 


24 mA 


SN54ALS466A 


7 ns 


- 12 mA 


12 mA 


SN74ALS466A 


7 ns 


- 15 mA 


24 mA 


SN54LS465 


1 1 ns 


- 1 mA 


12 mA 


SN74LS465 


1 1 ns 


-2.5 mA 


24 mA 


SN54LS466 


8 ns 


-1 mA 


12 mA 


SN74LS466 


8 ns 


- 2.5 mA 


2-: mi 



SN54ALS465A (J.FHJ SN74ALS465A IN.FN) 

SN54ALS466A 1J.FH) SN74ALS466A (N.FNI 

SN54LS465 IJI SN74LS465 IJ.N) 

SN74LS466 <JI SN74LS466 IJ.NI 



467, 468 



OCTAL BUFFERS WITH 
THREE-STATE OUTPUTS 

• P-N-P inputs rcduc& bus loading 

• '467 true outputs 

• J 46S inverted outputs 
typie.il performance 







MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54ALS467A 


7 ns 


- 12 mA 


12 mA 


SN74ALS467A 


7 ns 


- 15 mA 


24 mA 


SN54ALS46BA 


7 ns 


- 12 mA 


1 2 mA 


SN74ALS468A 


7 ns 


- 15 mA 


24 mA 


SN54LS467 


1 1 ns 


- 1 mA 


1 3 mA 


SN74LS467 


11 ns 


-2.5 mA 


24 mA 


SN54LS46B 


8 ns 


-1 mA 


12 mA 


SN74LS468 


8 ns 


-2.5 mA 


24 mA 



SN54ALS467A IJ, FH) SN74ALS4S7A (N.FN) 

SN54ALS468A (J.FH) SN74ASL46SA IN.FN) 

SN54LS467 IJ) SN74LS467 (J,N> 

SN54LS468 IJ| SN74LS46B (J,N| 



Pin numbers shown on logic symbols 
are tor J dnd N packages only, 
nc — no internal connection. 



logic symbol, 'ALS465A, 'LS465t 





L 




IS 









iii 




(31 


H) 








_ 151 


-S 

(81 


(71 




181 




1121 




[HI 




(111 , 
(131 ^ 




Hag 


MSI v 




(181 


1171 , 







-Y4 

-Y5 



log.it symbol, 'ALS4E6A, 'LS466t 



lil 




EN 


hii ^ 









121 


t> V 


i^J2L 


Ml 






s_2i_ 

k (in , 




— 1 

(8! 




(121 




IH) 


^ 1111 , 




(181 


1151 , 






s. (»' „ 


(IS! 









-Vt 
-V7 



logic symbol, 'ALS467A, "LS467 + 



1A2 ■ 
IA3 . 
1A4 . 



IA1 ■ 
ZA2 ■ 
2A3 ■ 
ZA4 - 



( I I ^ 

:?i 


EN 




!> V 


131 


m 

I6I 






151 


171 


m 

»">IS 




191 




mi 

(13) 




a_ r 


na 




1141 




(rei 


1151 




(181 


(171 









• 1Y1 

■ 1Y2 

■ 1Y3 

■ 1Y1 



. 2Y1 

■ 1YS 

■ 2Y3 
- 3V4 



logic symbol, 'ALS468A, , LS468 




pin assignments 



J. N PACKAGES 


1 G1 


1 1 Y5 


2 Al 


13 AS 


3 ¥1 


13 Y6 


a A2 


14 A6 


5 Y2 


1 5 V? 


6 A3 


16 A7 


7 Y3 


17 VB 


e A4 


18 AS 


9 V* 


19 G2 


10 GND 


20 V CC 




FH r FN PACKAGES 


1 Gl 


1 1 Y5 


2 Al 


12 AS 


3 Y1 


J 3 Y6 


-; ,\2 


14 A6 


I V 2 


15 Y7 


6 A3 


16 A7 


7 Y3 


17 YH 


B A4 


IB AS 


9 VA 


19 G~2 


10 GND 





pin assignments 



J. N PACKAGES 


1 1G 


11 2YI 


2 1A1 


12 2A1 


3 1Y1 


5 3 2f2 


^ !A? 


14 2A2 


S 1Y2 


1 5 2Y3 


6 1 A3 


IB 2A3 


7 IY3 


1 7 2Y4 


e iA4 


18 2A4 


9 1 Y4 


19 2G" 


10 GfcO 


v cc 




FH. FH PACKAGES 


1 1G 


1 1 2Y1 


2 1 Al 


12 2A1 


3 1Y1 


13 2Y2 


4 1A2 


14 2A2 


5 1V2 


IS 2Y3 


G 1A3 


IB 2A3 


7 1Y3 


1 7 2Y4 


B 1 A4 


IB 2A4 


9 IV* 


19 25 


1 GN0 


20 V CC 



3-124 , Texas 

Instruments 

COST OFFICE BOX 215012 • DALLAS, TEXAS 75265 



PRODUCT GUIDE 



481 



pin assignments 



4-BIT-SLICE 
CA5CAOABLE 
PROCESSOR 
ELEMENTS 
typical p»rfor"m»ne» 



TYPE 



OPERA- 
TION 
TIME 



120 ns 



S481 100 ns 



SN74LS4S1 (J.N) 
SN74S481 U.NI 



functional block diagram 




J. N PACKAGES 


_J BJjO!_ 


25 WRLFT 


_2 — BU03 


26 WRRT 


_3 — *£| — 


27 XWRL.FT 




2B XWRRT 


— ~ — aTi — 




-| — A 75 — 


30 01 


1 OTO 


31 D0P3 


r DPI 


32 D0P2 


9 0P2 


33 OOP1 


ia ops 


34 DOPQ 


1 1 OPT 


3& INC MC 


12 V CC 


3.6 GNO 


13 OP6 


37 CC6.UV 


1 4 OP5 


38 AOPO 


15 DPS 


39 AQPI 


16 POS 


40 AQP3 


17 OP4 


41 AOP3 


IS C in 


42 AOSEL 


19 POS 


43 mere - ; 


20 Y*AG ] 4* CCT 


21 X/LG 


4& CLK 


22 Cut 


4fl BliOO 


33 EQ 


47 BliOl 


2d LfcWM 


48 Bl Q Sfl 



OVER IHtM 



Texas 
Instruments 

POST OFFICE BOX 225013 • DALLAS, TEXAS 752GS 



3-125 



PRODUCT GUIDE 



482 

4-BIT-SLICE 
EXPANDABLE 
CONTROL 
ELEMENTS 

SNS4S432 IJ.FHl 
SN74S482 IJ.N.FN) 



nm alignments 



J. H PACKAGES 


FH. FN PACKAGES 


1 54 


: ; ac 


1 54 


1 1 AO 


2 S3 


12 C.I 


2 53 


12 F3 


3 C 0ul 


13 F2 


3 C „j 


13 FJ 


* c hn 


14 f 1 




14 Fl 


5 Si 


: 5 i o 


5 SI 


15 FC 


6 SZ 




& 52 


16 CLH 


? A3 


3 7 SO 


7 A3 


1 7 SG 


B — 2 


IB S5 


8 A2 


18 ?r 


9 Al 


19 CLK 


9 Al 


19 CLK 


10 GND 


20 V C C 


10 GND 


-J 



functional block diagram 



CABRY INPUT 

i 



CLOCK CLEAR 




nc — no internal connection. 
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484. 485 

BCD-TO-BINARY AND 

BINARY-TO-BCD CODE 

CONVERTERS 

I '434 BCD-to-binaryl 

('405 binary-to-BCD) 

typical performance 



looic symbol 'S484At 



pin assign merits 



115) 



na a. 



TYPE 



•S1B4A 



DELAY TIME 
PERPKG LEVEL 



SN54S484A U,FH) 
SN54S485A U.N.FN) 

SN71S4B4A U.N.FN) 
SN74S485A {J.N, FN) 




MSD 



(' 



BCD/BIN 


8. 






EN 


2/Gu 


20V 


UGa 




4PV 


8 


8(JV 


oV(i 


160V 


10 




20 


32 5 V 




64 fV 


AO 


1280V 


80 


256fl V 


160 






J, N PACKAGES 


FH. FN PACKAGES 


1 E 


! 1 Y5 


1 E 


1 1 V5 


2 


5 2 Y6 


2 D 


13 Y5 


3 C 


13 YT 


3 e 


11 Y7 


i a 


14 YB 


d B 


14 Y8 


5 A 


15 Gl 


5 A 


IS Gl 


6 VI 


16 G"2 


e vi 


IE #3 


7 ¥2 


17 H 


7 ¥2 


1 7 H 


a Y3 


IS G 


B V3 


te g 


9 Y4 


19 F 


■9 V4 


19 F 


10 GND 


20 Vr-C 




20 VcC 



9-BIT 
BINARY 



logic symbol 'S4S5At 




490 

□UAL DECADE COUNTERS 
typical performance 



logic symbol 1 " 



pin assignments 





COUNT 


CLEAR 


TOTAL 


TYPE 


FREQ 


POWER 


'490 


25 MHz 


HIGH 


225 mW 


'LS490 


35 MHz 


HIGH 


75 mW 



SN54490 (J.FH) SN74490 IJ.Nl 

SN54LS490 IJ.FH) SN74LS490 IJ.N.FNI (J.. 




J. N PACKAGES 


FH. EH PACKAGES 


1 1 CLK 


5 20 D 


1 nc 


1 1 PC 


2 ICLP. 


10 20c 


2 1CLK 


12 2Qd 


3 1Q A 


11 20b 


3 1CLR 


13 2Qc 


4 1 SET9 


1 2 2SET9 


4 1Q A 


14 2Q B 


5 IQg 


13 ?0,-. 


5 1 SETS- 


15 2 SETS 


8 1Q C 


14 2CLr? 


B nc 


16 nc 


7 IQO 


15 2CLK 


7 |Q S 


17 2Q A 


S GNO 


IE V CC 


a iQc 


IB 2CLR 




9 IQp 


19 2CLK 




10 GND 


3D Vcc 



t Pin numb«ri fliawn on logic i V ™bols are for J and N packooaj onl V . 
nc - no internal connoctlon. 
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518,519.520. 
521,522 

B-BIT IDENTITY 
COMPARATORS 

• Compares two B-bit words 



logic symbol 'ALSB18, •ALSSISU 



pin assignments, 'ALSS18, 'ALS519 



TYPE 


fNPUT 
PULL-UP 
R£SBTOH 


OUTPUT FUNCTION 
AND 
COKFiaUFWTION 


COMPARE 
TIME 


POWER 


ALS51S 


V 15 ■. 


P-Q onen ctjii«eto( 


17.5n ( 


50 mW 


ALS519 


no 


f Q cpen-coNecio* 


17.5 n« 


3 7.5 mW 


ALS52Q 


V** 


P » Q loicm [jifip 


9 M 


50 mW 


ALS52t 


no 


P-0 lOtorti pah 


9nt 


37.5 mW 


ALS522 


VB» 


P"^"D op*!v collector 


15.5 ns 


50 mW 



SNB4ALS51B(J,FH| 
SNB4ALS51 9 (J.FH) 
SN54ALS620 <J,FH> 
SN54ALSB21 (J.FHI 
SNB4ALS522 (J.FHI 



SN74ALS518IN,FNI 
SN74ALS519 (N,FN) 
SN74ALS620 (W.FNI 
SN74ALS521 (N.FNI 
SN74ALSS22 IN.FNI 



cawp 

t> 



J. N PACKAGES 


FH. FN PACKAGES 


1 0" 


1 1 P4 


i B 


1 1 P4 


2 PO 


12 04 


2 PO 


12 04 


3 00 


13 P5 


3 QO 


13 P5 


4 PI 


14 05 


4 P1 


14 05 


5 0.1 


15 Pfl 


5 Q1 


15 P6 


6 P2 


16 Q6 


B P2 


16 06 


7 0.2 


1 7 P7 


7 02 


1 7 P7 


S P3 


IS Q7 


8 P3 


1 9 G7 


3 Q3 


19 P-0 


9 03 


19 PfQ 


10 GND 


20 Vcc 


10 GND 


20 V CC 



logic symbol 'ALSB20. 'ALSB21 1 



logic symbol 'AL5S22T 



pin assignments, 'ALSS20, 'ALSS21, 
■ALS522 



COMP 

I> 



J.N PACKAGES 


FH. FNJ PACKAGES 


1 5 


1 1 P4 


1 G 


1 1 P4 


2 PO 


12 04 


2 PO 


12 Q4 


3 ao 


13 P5 


3 ao 


13 PG 


4 PI 


14 as 


4 PI 


14 as 


5 01 


15 Pfl 


5 ai 


1 5 Pfl 


1 P2 


Id 


6 P2 


16 QG 


7 Q2 


17 P7 


7 02 


17 P7 


3 P3 


IB Q7 


8 P3 


IS 07 


9 Q3 


i? p 


9 Q3 19 P=Q 


10 GND 


20 V CC 


10 GKO | 20 Vcc 



T Pin numbers shown on logic symbols are (or J and N packages only, 
nc — no Internal connection. 
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526 



logic diagram (positive logicr* 



pin assignments 



FUSE PROGRAMMABLE 16-BIT IDENTITY 
COMPARATOR 

• Easy programmability 

• Can be programmed and verified on most 
incoming test equipment 

• High-speed address recognition 



SN54ALS526 (J) 



SN74ALS526 !N) 



no 
P11 
pi 2 

pi a 

PI 4 
P15 



121 


b> 


131 


L» 


(41 


r-» 


(51 i^. 


(SI 


r-» 


171 


r-. 


IB) ^ 


191 


r-. 


1111 




1121 




(13) 






1141 


r-. 


1151 


r-. 


(\GI 


Ps 


1171 




[IBI 


r-» 


, <H 







J.N PACKAGES 


1 G 


11 PB 


2 PO 


12 P9 


3 PI 


13 P10 


4 P2 


14 Pll 


5 P3 


15 P12 


6 P4 


16 P13 


7 P5 


17 P14 


8 P6 


18 PIS 


9 P7 


19 P-Q 


10 GND 


20 V CC 



For chip carrier options and Information, 
contact the factory. 



■ These input* can be programmed to be active high. The asterisk is not a part ol the symbol. For correct symbol for the programmed device, delete 
the polarity symbol ( c ) at any Input whose progiamming fuse has been blown. 



527 



logic diagram (positive logic) T 



pin assignments 



FUSE PROGRAMMABLE 8-BIT IDENTITY* 
COMPARATOR AND 4-BIT COMPARATOR 

* Easy programmability 

* Can be programmed and verified on most 

incoming test equipment 

* High-speed address recognition 



SN54ALS527U) 



SN74ALS527(N) 



Q10 - 

an - 



121 ^ 


& 


13) ^ 




141 ^ 




J« ^ 




lei 




(71 ^ 




(si ^ 




(51 




■ l'> I-. 










COMP 




1111 






— 

1131 








1151 


1 











an _ 


p-O . 




} 1141 






»Bl 


} 




1181 
1 







J,N PACKAGES 


1 G 


11 P8 


2 PO 


12 QB 


3 P1 


13 P9 


A P2 


14 Q9 


5 P3 


15 P10 


6 P4 


IE Q10 


7 P5 


17 P11 


B P6 


18 Q11 


9 P7 


19 P^5 


10 GND 


20 V C C 



For chip carrier option? and information, 
contact tho factory. 



' These inputs car, be piogrammed to be active high. The sste-is* is not a part of the symbol. For correct symbol for the programmed device, delete 
the polarity symbol I fc*. J at any input whoso programming fuse has been blown. 



T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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528 



logic diagram (positive logic)* 



pin assignments 



FUSE PROGRAMMABLE 12-BIT IDENTITY 
COMPARATOR 

• Easy programmabilitv 

• Can be programmed and verified on most 

incoming test equipment 

• High-speed address recognition 



PT- 

P2 - 



SN54ALS528(J) 



SN74ALS528 IN! 



P9- 
Pio- 
M1 - 







, W rs 




, W r-^ 


• 




■ 






t?l ^ 




in ^ 




(101 rs 




(ii'r^ 




U2i N 








1141^ 




ill p, 





J.N PACKAGES 



1 G 


9 


PS 


2 


PD 


10 


P7 


3 


PI 


1 1 


PS 


4 


P2 


12 


pg 


5 


P3 


13 


P10 


6 


P4 


14 


PI1 


7 


P5 


15 


P^Q 


3 


OND 


16 


V CC 



Far chip carrier options ana information, 
contact the factory, 



o 
a 
c 

o 

O 
c 

Cl 
CP 



rpin numbers shown sro for J and N packages. 
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533 



logic symbol I 



pin assignments 



OCTAL D-TYPE TRANSPARENT 
LATCHES 

• Three-stale bu,fer-tvpe outputs 
drive bus lines directly 

• Inverting outputs 
typical performance 



TYPE 


OUT- 
PUTS 


DELAY 


TOTAL 
POWER 


ALS533 


a 


10 ns 


60 mW 


AS533 


□ 


5 ns 


32B mW 



4D_ 
5D. 
6D. 
70. 
SO. 



Ill 


EN 
C1 

-i r 


h !2> 


{11) 


13) 


10 


141 


(B) 




(71 
18| 


^(6) 




- 191 




(131 


*J12! 




(141 






(171 


^ 1161 




(18! 






. < 131 







■ 10 
-20 
-35 
-45 
-50 
-6Q 
-70 
-85 



J, N PACKAGES 


KH. FN PACKAGES 


■, ot: 


1 1 C 


1 


1 1 C 


I i3 


12 55 


2 10" 


12 55 


3 10 


13 6D 


3 10 


13 5D 


4 20 


14 60 


1 20 


Id $0 


5 23 


13 60 


5 35 


IS 65 


6 35 


16 75 


E 35 


16 75 


7 3D 


17 JD 


7 3D 


1? 7D 


B 40 


19 6D 


6 4D 


18 SO 


9 45 


13 85 


9 40 


19 BH 


10 GND 


20 V c c 


10 GND 


20 V C C 



SN54ALS533 1J.FH) SN74ALS533 IN.FN) 
SN64AS533 (J.FHI SN74AS533 IN.FNI 



534 



OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 



• Three-state buffer-type outputs 
drive bus lines directly 



logic symbol! 
(II 



pin assignments 



OC 



CLK- 



111) 



EN 
> CI 



Inverting outputs 



typical performance 



13) 


10 t> V 


^ 121 


10 

(4) 


^ 15) 




2D 

3D 


(61 




4D 181 






1131 


^(121 




5D 

60 <14> 


^llb) 




7D 1171 


^ 1161 






(191 









■ 1Q 

-2Q 
-3Q 
-40 
-5Q 
-60 
-7Q 
-BQ 



J. N PACKAGES 


FH. FN PACKAGES 


1 55 


1 1 CIK 


1 55 


1 1 CLK 


2 10 


1 2 55 


2 iQ 


12 55 


3 ID 


13 5D 


< D 


13 50 


4 20 


14 60 


4 20 


14 60 


5 2Q 


1 5 65 


B 25 


15 65 


6 35 


16 75 


5 35 


16 75 


7 3D 


17 7D 


: 


17 7D 


B 40 


18 80 


8 4D 


19 90 


9 40 


19 85 


& 45 


19 85 


10 GND 


20 Vcc 


10 GND 


20 V CC 



TYPE 


F-MAX 


PWR/ 


DATA TIMES 


F/F 


SET-UP 


HOLD 


'ALS534 


50 MHi 


1 0.4 mW 


10 ns t 


ns t 


'AS534 


165 MHJ 


51 mW 


3 ns ( 


3 ns 1 


SN54ALS534 IJ.FH) 
SN54AS534 IJ.FHI 


SN74ALS534 IN, FN! 
BN74AS534 IN.FNI 





TPin numbers shown on logic symbols am foi J and N packages only 
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538 



3~ TO 8-LJNE DECODERS/ 
DEMULTIPLEXERS 

• Throe-state otiinuts 

• Output polarity control 

• Muftiple enables for expansion 

typical performance 



TYPE 


SELECT 


ENABLE 


TOTAL 




TIME 


TIME 


POWER 


G1 


'ALSB38 








G2- 



SN54ALS538 (J.FHI SN74ALSS38 (N, FNJ 




pin assignments 



OR 




J. H PA.CHft.GES 


1 Y2 


1 1 Y7 


2 ¥1 


13 AL 


3 ¥0 


13 Gl 


a 5Fi 


14 G2 




15 5a 


S A 


■ 6 G-; 


7 a 


\7 C 


S Y5 


IS Y4 


9 Y6 


19 Y3 


10 GND 


20 V CC 




FK, FN PACKAGES 


1 Y2 


1 1 Y7 


2 Y1 


12 AL 


3 YQ 


13 Gl 




i G2 


5 513 


^5 Ga 


e a 


16 G4 


7 S 


" <= . 


e Ys 


19 YA 


9 ¥6 ' 


19 Y3 


10 GND 


20 V CC 



1 Pin numbers shown on logic symbols aro (or J and N packagers only, 
nc — no internal connection. 
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539 

2- TO 4-LINE DECODERS/ 
DEMULTIPLEXERS 

• Three-state outputs 

• Output polaiiiy control 

typical perfarmonco 



TYPE 


SELECT 
TIME 


ENABLE 
TIME 


TOTAL 

POWER 


'ALS539 









SN54ALS539 (J.FHI SN74ALS539 <N. FN) 



logic symbols f 



1AL ■ 

IDE- 



ISLE* 



: <1S)| — 



(131 



2AL 

ZA 
23 



(61 



(71 



0. aJJV 

1. aJJV 

2, aj5V 

3, 0#V 



[11 
(19) 



1121 

mi 



1AL- 

10E- 
1A- 
1B- 
1G- 

2AL- 
20E- 
2A- 
2B- 
2G- 



141 


□MUX 

MO* 
^ i.io y 

i-of 2. 10 v 
J 3. 10 V 


l»X 


117) 


1 1 HI 


tlBlp-^ 
1131 






(6) 


17, 


■ (151 r-s 





(21 
(1.1 
(191 



(121 
1111 
181 
IS) 



1V0 
1Y1 
1Y2 
1Y3 



2YO 
2Y1 
2Y2 
2Y3 



1YQ 
1Y1 
1Y2 
1Y3 



2Y0 
2Y1 
2Y2 
2Y3 



pin assignments 



J, N PACKAGES 


1 1 Y3 


11 2YI 


2 1 VI 


12 2Y0 


:i i yc 


13 2AL 


4 1AL 


1 4 2DE 


5 iDT 


15 2G 


6 2A 


IS lE 


7 2B 


17 1 A 


9 2Y3 


iB i e 


3 2Y2 


19 1V3 


10 GND 


20 V cc 




PH fN PACKAGES 


1 1 Y2 


1 1 2Y1 


2 1Y1 


12 2Y0 


3 1 YQ 


13 2AL 


4 1AL 


14 20E 


5 IDE 


16 23 


8 2A 


16 l5 


7 2B 


17 1 A 


8 2Y3 


IB IB 


9 2Y3 


19 1Y3 


10 G*D 


20 V CC 



T Pin numbers shown on logic symbols sra far J antl H packers, only, 
nc — no intornil connection. 
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540. 541 

OCTAL BUFFERS AND 
LINE DRIVERS 

• Three-state output drives bus linos 

or buffer memory address registers 

• "LS540 for inverted data output 

• "LS541 for true data output 
typical performance 



logic symbol, 'LS540, 'ALS540T 



pin assiflnmsnts 



Gl- 
G2- 



(11 (V, 


1 


EN 


1181 ^ 













MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54ALS540 


b ns 


- 12 mA 


12 mA 


SN74ALS540 


B ns 


-15mA 


24 mA 


SN54ALS541 


6 ns 


- 1 2 mA 


1 2 mA 


SN74ALSS41 


6 ns 


- 15 mA 


24 mA 


SN54LS540 


9 ns 


- 12 mA 


12 mA 


SN74LS540 


9.5 ns 


- 1 5 mA 


24 mA 


SN54LS541 


9 ns 


- 1 2 mA 


1 2 mA 


SN74LS541 


9.5 ns 


- 1 S mA 


24 mA 



A2- 
A3- 
A4- 
A5- 
AS- 



H1 


> V 




(31 




(41 




V 117) 


(5) 




noi 

1151 




IGI 


V I") 




171 


^ (13) 
\ 1121 , 


— 

191 






Ml 








^1111 , 



-Yl 
-Y2 
-Y3 



J. N PACKAGES 


FH. FN PACKAGES 


1 Gl 


1 1 Y8 


i Si 


1 3 YB 


2 A1 


12 Y7 


2 At 


12 Y7 


3 A? 


13 Y6 


3 A2 


13 YB 


4 A3 


14 YS 


4 A3 


14 Y5 


5 A4 


15 Y4 


6 A4 


15 ¥41 


6 A5 


16 Y3 


6 AS 


16 Y3 


7 A6 


17 Y2 


7 AG 


17 Y2 


B A7 


IS Yl 


A7 


18 Yl 


9 AB 


1 9 G2 


9 AB 


19 E2 


10 GND 


20 V C C 


ID GND 


20 V CC ( 



-Y6 
-Y7 



bfllc symbol. 'LS541, 'ALS5411 



SN54ALS540 (J.FKI SN74ALS540 IN.FNI 

SN54ALS541 U.FHI SN74ALS541 IN.FM) 

SN54LS540 U.FHI SN74LS540 (J.N,FN| 

SN54LS541 IU.FH) SN74LS541 U.N.FN] 



A1- 
A2- 



m is 




EN 


(1SI 


1191 K 




m 






r 


c 




131 




1171 




141 




(161 




15) 




115) 




(6) 




(141 


171 




1131 






IB) 




(12) 
111) 






It] 













-Yl 
-Y2 
-Y3 
-Y4 
-Y5 
-Y6 
-Y7 



r Pin numbers shown on logic symbols ore for J and N packages ontv. 
nc — no interne! connection. 



-134 , Texas 

instruments 

POST OFFICE BOX JI5012 • DALLAS. TEXAS 7526S 



PRODUCT GUIDE 



560 

SYNCHRONOUS 4-BIT 
COUNTERS 

(decade, synchronous and 
asynchronous clear} 

typical performance 



logic symbol! 



TYPE 


COUNT 


CLEAR 


TOTAL 


ALS560A 


3D MHr 


Low 


100 mW 



5 

ENT < 1 
ENP 
SCLR 



(7) 



(9) 



SLOAD 



111). 



SN54ALS560A [J.FHI 



(HI 



SN74ALS560A (N.FNI C[ _ K J2) 

ACLR 
ALOAD- 

A 
B 

C • 
D ■ 



CTRDIV10 

ENia 

G1 
G2 

6CT=0 [SYNC CLR] 
M3 ICOUNTl 
M4 [SYNC LOAD I 
M5 (COUNT] 
> C6/1,2,3,5+ 
Z7 

CT-0 
CS 



7, I. 2, 9 
1 !CT=9)G9 



561 



logic symbol 1 



SYNCHRONOUS 4-BIT 
COUNTERS 

(binary, synchronous and 
asynchronous clear) 

typical performance! 



' COUNT 
I PHEQ 



"ALSS61A 40 MHn 



TOTAL 
POWER 



G 

ENT 
ENP 
SCLR 



J . 17 . 1 r-. 



171 



<n' r-- 



SN54ALS561A IJ.FH) AN74ALS561A IN.FN) 



12! 



CTRDIV1E 

EN19 

Gl 

G2 

6CT=0 [SYNC CLRl 
M3 [COUNTI 
NI4 [SYNC LOAD] 
M5 ICOUNTl 
> C671,2.3.5i- 
Z7 



£i CT=0 
^ C8 



7, 1, 2, 9 
1 [CT=15)G9 



pin assignments 



I1BI 



(19) 



(3) 


■ 

4, 6D/8D 


10 V 


(161 




(151 


(4) 




(141 


IB] 






IB) 






(131 









CCO 
RCO 

Q A 

Ob 
Qc 
■0 D 



J. N PACKAGES 


1 ALOAD 


1 1 5 LOAD 


2 CLK 


12 ENT 


3 A 


13 Qrj 


4 B 


,4 Q C 


S C 


15 0. S 


6 D 


10 Qa 


7 ENP 


.7 TT 


B Xtlti 


18 CCO 


o seta 


JG RCO 


10 OND 


20 V CC 




FH. FN PACKAGES 


1 ALOAD 


11 STOSB 


2 CLK 


12 ENT 


3 A 


13 Go 


A B 


14 Qc 


5 C 


16 Ob 


6 


IS Q A 


7 ENP 


17 7T 


R AClH 


IB CCO 


9 SCIR 


19 RCO 


10 GND 


20 V CC 



pin assignments 



(3) 


_l U, 


1161 


(41 


4.6D/8D 10 V 


(15) 




(5) 


(14) 




16) 


(131 









-OA 

-Qc 



J, N PACKAGES 


1 ALOAD 


1 1 SLOAD 


2 CLK 


12 ENT 


3 A 


13 Qd 


4 B 


14 C 


I C 


16 Qb 


« D 


16 Qa 


7 ENP 


17 5" 


~~i ACLR 


IB CCO 


3 ECtfl 


19 RCO 


10 GNO 


20 VCC 




FH. FN PACKAGES 


1 ALOAD 


1 1 SLOAD 


2 CLK 


12 ENT 


3 A 


13 Q 


4 B 


1 4 Qc 


5 C 


i s Qb 


e d 


IB Qa 


7 ENP 


17 C 


g SKn 


IB CCO 


9 SCLR 


19 RCO 


10 GND 


20 VCC 



1 P«n numbers shown an logic symbote -nro for J and N packaet&s only, 
nc — no internal connection. 



Texas 3-135 
Instruments 

POST OFFICE BOX 226013 • DALLAS, TEXAS 75265 



PRODUCT GUIDE 



563 

OCTAL D-TYPE TRANSPARENT 
LATCHES WITH INVERTED 
OUTPUTS 

• Buffer-type outputs drive bus 
lines directly 

• Inverted outputs 

typical performance 



logic symbol t 



pm assignments 



TYPE 


DELAY 


TOTAL 
POWER 


'ALS563 


11 ns 


67.5 mW 



)D- 
20- 
30- 
40- 
SD- 



SN54ALS563 fJ.FHl SN74ALS563 (M.FNII 



(21 


ID !> V 


a [191 
- (191 


13) 






... 1171 

lis) 




15) 




(61 


(151 






L 1141 




19) 




-.^ 1131 
^ 112) 


19! 











-10 

-30 



J, N PACKAGES 


FH. FN PACKAGES 


1 oc 


11 C 


1 01 


1 1 C 


2 ID 


12 BQ" 


2 1D 


i : bej 


3 ZD 


13 70 


3 2D 


13 7E 


4 3D 


14 93 


4 30 


14 63 


5 4D 


15 50 


5 4D 


15 53 


6 50 


16 40 


6 5D 


IS 40 


7 90 


17 3D 


7 do 


17 33 


9 70 


19 20 


9 70 


19 20 


9 90 


19 10 


9 9D 


19 IB 


10 GND 


20 V CC 


10 GND 


20 Vcc 



564 



logic symbol t 



pin assignment 



OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Buffer-type outputs drive bus 
lines directly 

• Inverted outputs 

typical performance 



TYPE 


'max 


PWR/ 
F-F 


'ALS564 


50 MHz 


8.4 mW 



SN54ALS564 (J,FH) SN74ALS564 (N,FN) 



OC 
CLK- 

1D- 
2D- 
3D- 
4D- 
SD- 
5D- 
7D- 
90- 



EN 
J>C1 





119] 




1171 


^ 1161 


^ 1151 




(141 




113) 


^7 


(121 



J, H PACKAGES 


EH. FN PACKAGES 


1 OC 


1 1 cut 


1 55 


1 1 CU! 


2 ID 


12 S3 


2 3D 


12 83 


3 2D 


13 73 


3 2D 


13 73 


■■■ 3D 


14 eS 


4 30 


14 eS 


5 40 


15 53 


5 4D 


15 SO 


6 5D 


19 43 


9 50 


16 43 


7 6D 


17 35 


7 8D 


17 35 


B 7D 


19 23 


B 7D 


IB 2Q 


9 BD 


19 10 


9 BD 


19 13 


10 GND 


20 Vcc 


10 GND 


70 *CC 



f Pin numbers shown on logic symbols are for J and N packages onTy. 



3-136 . Texas 

Instruments 

POST OFFICE BOX 2250 1 2 • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



568 



logic symbol' 1 ' 



pin assignment 



SYNCHRONOUS 4-BIT 
UP/DOWN COUNTERS 

(decade, synchronous and 
asynchronous clear) 

typical performance 



g' V7 » 
Ql. 



TYPE 


COUNT 
FREO 


CLEAR 


TOTAL 
POWER 


1 ALS568A 


3,0 MHi 


Low 


Hl'.V 



It* 



IS) 



ioaoHV^ 



SN54AL556&A IJ.FH! 5N74ALS568A (N.FNl 



CTRDIV10 

EM10 
Ml [UPl 
M2 (DOWN] 

C5/l,4,?,St(2.4 > 7,8- 

GJ 



GS 
CT-0 

M3 |LOADI 
Mt [COUNT] 
CT-Q 



1,7 iCT'DI G9 
2.7 ICT-Ol G3 



3,50 



J. N PACKAGES 


FH, FN PACKAGES 


1 U/B 


1 1 LOAD 


1 LNO 


1 1 LOAD 


J CLK 


12 EST 


2 CLK 


12 ENT 


3 A 


13 Qo 


3 A 


13 C 


4 B 


14 Qc 


-1 11 


1* dr. 


5 C 


IS a 


5 C 


15 °B 


e d 


18 Q A 


6 D 


IS Q A 




17 e 


7 E(ip" 


17 G~ 


a sirs 


IB tTO" 


B ACLR 


in fnr 


9 SCLft 


13 RCO 


9 SCLH 


III RCO 


10 GND 


30 V CC 


10 GND 


70 U CC 



569 



logic symbol 7 



pin assignment 



SYNCHRONOUS 4-BIT 
UP/DOWN COUNTERS 

(binary, synchronous and 
asynchronous dear) 
typical performance 



| TYPE 


COUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


\ ALS5G9A 


40 MHi 


Low 


93 mW 



SNS4A LS569A |J,FH] SN74ALS569A (N.FN) 




CTnoiVlS 
EN 10 
Ml (.UP I 

> C5n,l.T J e-r'2A7.8- 
Z6 

G7 I 
GS 

sct-0 

h»3 I LOAD] 
Md [COUNT | 
CT-D 



1.7 (CT"15) GO 
7,7 ICT-Ol G? 



3.5D 



^ 5 



J ti PACKAGES 


FH. FN PACKAGES 


i uin 


1 1 LOAD 


1 IJ7D 


1 1 LOAD 


2 CLK 


1 2 E77: 


2 CLK 


1 2 Ewf 


3 A 


13 On 


3 A 


13 D 


4 B 


14 Oc 


4 B 


14 Oc 


5 C 


is o B 


5 C 


15 Q B 


6 


16 Q A 


6 


16 Q A 


7 ThT 


i; 5 ' 


7 !nT 


17 8 


e acTK 


IB CCO 


e aclr 


1 B C7T0" 


9 5CLR 


IB RCO 


9 SCLR 


19 BCD 


10 GND 


30 v cc 


10 GND 


30 V C C 



-o A 
-Ob 



IPin numbets shown on logic symbols ale loi -I and N packages only 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



PRODUCT GUIDE 



573 



logic symbol? 



pin assignments 



OCTAL DTYPE TRANSPARENT 
LATCHES 

• Functionally equivalent to 
'LS373 and 'S373 

• Three-slate buffer-type outputs 
drive bus lines directly 

• Approximately half the power 
of 'LS373 

typical performance 



TVPE 



out- 
puts 



DELAY 



TOTAL 
POWER 



SN54ALS573 (J.FHJ 
SN54AS573 U.FHI 



SN74ALS573 IN.FNJ 
SN74AS573 (N.FNI 



QC 1- 5 * 


EN 
CI 

h r 


(191 


ID ™ 


1D E> V 


20 UJ 




(IB) 




117) 


so-ISLJ 




ITO) 
IIS) 




6D l " 
7D 181 




114) 

(131 




8D 191 


(121 









-40 
-50. 
- 60 

■ 7Q 

■ 8Q 



Jj N PACKAGES 


FH. FN PACKAGES 


1 oc 


1 1 C 


1 OC 


1 1 C 


2 1 11 


1 3 BQ 


2 ID 


12 80 


3 t. 


13 7Q 


3 20 


13 7Q 


4 3D 


14 60 


4 3D 


14 6Q 


5 40 


1 5 SO 


& AD 


16 SQ 


6 50 


16 4Q 


6 50 


IB 4Q 


7 60 


1 7 3Q 


7 6D 


i f 30 


B 70 


in :o 


a 70 


IS 20 


9 8D 
10 GND 


19 1Q 


9 Bp 


19 10 


20 V Cc 


10 GNP 


20 Vcc 



574 



OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Functionally equivalent to 

"LS374 and S374 

• Three-state buffer-type outputs 

drive bus lines directly 

• Approximately half (he power of 

'LS374 
typical performance 



logic symbol 1 * 



pm assignments 



TVPE 



■AS574 



t SO MHz 



PWRr' 



Si mW 



DATA TIMES 



10 mt 



3 m t 



3 n*t 




J. N PACKAGES 


FH. FN PACKAG£S 


1 OC 


1 1 ClX 


1 OC 


1 1 CLX 


2 IP 


12 BQ 


2 ID 


1 2 BO 


3 2P 


13 70 


3 7 


! < i a 


4 30 


14 GO 


4 3D 


60 


5 40 


Ifi SQ 




15 


6 5Q 


IB 4Q 


6 50 


16 4Q 


7 60 


17 30 


T GO 


17 30 


B 7R 


Tfi 2Q 


B 70 


IB 2Q 


9 8D 


19 10 


S BP 


19 10 


10 GND 


20 V CC 


10 GND f 20 V cc 



t Rising edge of clock pulse 

SNE4ALS574 IJ.FH) SN74ALS574 IN, FN) 

SN54AS574 (J.FHI SN74AS574 IN.FN) 



575 



OCTAL D TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• 3-siate buffer-typo outputs 
drive bus-lines directly 

• Noninverting outputs 
typical performance 



logic symbol, 'ALSG75, "ASS75 
^ '21 I 



pin assignment 



TYPE 


'mux 


PWfl/ 
F-F 


DATA TIMES 


SET, 
UP 


HOLD 


'AL5575 


50 MHz 


8.4 mW 


lrjrut 


4 nit 


A5575 


160 MHj 


47 mW 


3 nil 


fit T 



1 Rising edge of clock pulse 

SN54ALS575 IJ.FH) SN74ALS575 fN.FN) 

SN54AS575 (J.FHI SW74AS575 IN.FNJ 



CLK " 
CLR- 

10- 
2D- 
30- 
4D- 
5D- 
6D- 
7D- 
8D- 



EN 
>C1 



131 


ID > V 


122) 


W 


121) 




Ibl 


120) 




lul 


1191 




(7) 


(181 




IB) 


(171 




(9) 


116) 




110) 


1151 












-1Q 
-2Q 
•30 
-40 
-SQ 
■ 60 
• 70 
' 80 



J, N PACKAGES 


FH. FN PACKAGES 


1 CLfl 


13 nc 


1 nc 




2 OC" 


14 CLK 


2 CLfl 


18 nc 


3 ID 


15 SQ 


3 OC" 


17 CLK 


■i 20 


16 7Q 


4 10 


18 80 


& 1 


17 80 


5 2D 


19 7Q 


G 40 


16 SO 


G 3 D 


20 60 


7 5D 


19 4Q 


7 40 


21 5Q 


B SO 


20 3Q 


5 nc 


22 nc 


9 7D 


21 20 


9 5D 


23 4Q 


10 BP 


22 ia 


10 60 


24 1C1 


1 1 


23 rvc 


11 70 


25 20 


12 GND 


v cc 


12 BP 


26 ia 






13 nc 


27 nc 




14 GND 


28 V CC 



T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 



3-138 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



PRODUCT GUIDE 



576 



logic symbol* 



pin assignments 



OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

* Suiter-type outputs drive bus 

lines directJy 

* Inverted outputs 

typical parformancB 



OC- 
CLK- 



EN 



TYPE 


*mBX 


PWR/ 
F-F 


'ALS576 


50MHz 


8.4 mW 


AS576 


1S0MHJ 





2D- 
3D- 
40- 
5D- 



SN54ALS576 IJ.FHI 
SNS4ASS76 IJ.FHI 



SN74ALS576 (N.FNI 
SN74AS57B IN, FN) 





1D t> V 


^ m 


m 




^ {181 


14) 


^ l"l 




Jill 


-, 116) 




J«\ 


(151 


,J5LJ 




^ 1141 




1131 
1121 













-15 

-35 
-45 

-65 

■65 

•70 
i OQ 



J. N PACKAGES 


FH. FN PACKAGES 


i DC 


1 1 CLK 


1 AC 


11 CLK 


2 10 


12 SO. 


2 1 


U 00 


3 2D 


13 7Q 


3 20 


13 75 


4 3D 


14 65 


4 30 


14 65 


6 4D 


15 50 


5 40 


15 55 


5D 


16 *Q 


6 5D 


16 45 


7 SO 


17 3Q 


7 60 


1 7 3CT 


S 7D 


3 8 25" 


8 7D 


16 25 


9 8D 


19 l5 


9 BD 


19 in 


10 GMO 


20 V CC 


10 GND 


20 vec 



577 



OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Buffer-type outputs 
drive bus tines directly 

• Inverted outputs 

• Synchronous clear 



logic symbol, 'ALS577. 'AS577 

us 



pin assignment 



CLK ' 
CLR - 

1D- 
2D- 
3D- 
40- 
6D- 
6D- 
7D- 
8D- 



121 ^ 


EN 
>C1 
1R 

P h 


^1221 


1141 


(1 1 1 — . 


13) 




(4) 


V, (211 




ISI 


^ (201 
1191 




(61 




171 






^ I1B1 


181 




(17) 


191 


^ (16) 




1101 


^ (IS) 









-1Q 

-za 

-3Q 
-4Q 
-60 
■65 
■ 75 
- a a 



J, N PACKAGES 


FH, FN PACKAGES 


1 cTR 


13 nc 


1 re 


15 ne 


2 DC 


1 CLK 




1 6 r>C 


3 ID 


1 5 EG 


3 UZ 


1 7 CLK 


4 20 


16 75 


4 10 


16 85 


5 3D 


17 60" 


5 20 


19 7Q 


6 4D 


19 55 


6 30 


20 GO 


7 5D 


19 45 


7 4D 


21 55 


6 60 


20 35 


B nc 


22 nc 


9 70 


21 2a 


9 50 


23 40 


10 BD 


22 15 


10 60 


24 35 


1 1 nc 


23 nc 


11 7D 


25 25 


1 2 GND 


24 V C C 


12 BO 


26 '■'}" 




13 nc 


27 nc 


14 GMD 


28 V C C 



typical performance 



TYPE 


'max 


POWER/ 
F-F 


DATA TIMES 


SET- 
UP 


HOLD 


■ALS577 


SO MHz 


8.4 mW 


10 nsl 


4 nst 


'AS577 


160 MHi 









tflising edge of clock pulse 

SN54ALS577 U,FH\ SN74ALS577|N,FN) 

SN54AS577 1J.FH) SN74AS577IN.FN) 



f Pin numbers shown on logic symbols are lor J and N packages or\(y. 
nc - no internal connection. 



Texas 3-139 
Instruments 
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PRODUCT GUIDE 



580 



look symbol' 1 ' 



pin assignments 



OCTAL D'TYPE TRANSPARENT 
LATCHES WITH INVERTED 
OUTPUTS 

• Three-state buffer-type outputs 
drive bus lines directly 

typical performance] 





11) p. 






oc- 


EN 






mi 


C1 




c- 







2D- 
3D- 



TYPE 


DELAY 


TOTAL 
POWER 


■ALS580 


1 1 ns 


67.5 mW 


■AS5BO 


5.5 ns 


330 rnW 



SN54ALS580 (J.FH) 
SN54AS580 (J.FHI 



SN74AIS580 (N.FN) 
SN74AS5B0 IN.FN) 



6D- 
7D- 

8D- 



S2 


10 [> V 


^ (191 


& 




^ 1181 




... 1171 






lie) 




«' 


^ 115) 


!Z! 




... 1141 




in 


(13) 






(121 









2Q 
-30 
-40" 

-50 

- 6Q 
■ 75 
' SQ 



J, N PACKAGES 


FH, FN PACKAGES 


i GC 


11 C 


1 PC 


J 1 C 


2 ID 


12 aQ 


2 ID 


1? 85 


3 2D 


13 7Q 


3 2D 


13 7Q 


4 3D 


14 bS 


4 3D 


14 fifl 


5 4D 


1 b tti. 


5 4 


15 53 


fl SD 


i e 4 


6 E D 


IS 4& 


7 EJD 


17 3d 


7 6D 


V7 30 


8 7D 


1B 20 


& 7Q 


IS 2Q 


9 SO 


19 !Q 


9 8D 


13 107 


10 GNO 


20 V CC 


10 GND 


20 Vcc 



590, 591 



logic symbol, 'LSS90 T 



8-BIT BINARY COUNTERS 
WITH OUTPUT REGISTERS 

• J LS590 has three-state register 

outputs 

• "LS591 has open-collector 

register outputs. 

• Counter has direct clear 

typical performance 



EM 3 
> C2 



81 
>1+ 
CT"0 



CTRB 
(CT - 255) 74 ■ - 



TYPE 


MAX 
COUNT 
FHEQ 


PARALLEL 
LOAD 


CLEAR 


TOTAL 
POWER 


'LS590 


20 MHi 


SYNC 


SYNC-L 


166.5 mW 


'LS591 


20 MHz 


SYNC 


SYNC-L 


155 mW 





2D [> 3\7 



























1151 
[II 



SNS4LS5BO U.FHI 
SN54LS591 (J.FHI 



SN74LS590 (J.N.FNI 
SN74LS691 U.N, FN) 



logic symbol, 'LS591 * 
: (141 






2D [> 1Q 























- Qp 



f Pin numbers shown on logic iymboli are for J and N packagw only, 
nc — no internal connection. 



pin assignmanu. 





J. N PACKAGES 


1 0g 


9 ItCD 


! C 


10 CCLfl 


a a 


1 ! CCK 


■■■ ' 


12 cSk'tH 


5 Of 


13 P*C4t 


6 Q G 


14 C 


? M 


15 Oa 


9 GND 


16 v cc 






FH. FN PACKAGES 


1 nc 


1 1 nc 


2 B 


12 BCO 


3 Q C 


13 cajt 


4 D D 


H CCK 


s a £ 


15 CCKEN 


G nc 


16 nc 


7 Of 


17 BCK 


8 Q G 


IS C 


s a H 


IS Q A 




20 v C c 



140 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



589 

8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 

• 3-Step Outputs 

• Has parallel storage register 

inputs 

• Shift register has direct 

over-riding load 

• Guaranteed shift frequency 

... dc to 20 MHi 

typical performance 



logic symbol 1 
= "01 i 



pin assignments 



OC- 
SRCK ■ 



EN 

>C3J-+ 
C2 



>C1 





SERIAL 




E 






TOTAL 




TYPE 


DATA 




F 






POWER 






INPUT 




G 


'LS589 


D 


130 mW 


H 



3D 




1 D 


2 




























V 







J. N PACKAGES 




FH. FN PACKAGES 


1 B 


3 H 




1 NC 


11 IMC 


2 C 


1 DT 




2 B 


12 a H - 


3 D 


1 5 SRCK 




3 C 


13 or 


i E 


12 RCK 




4 D 


14 SRCK 


5 F 


1 3 :Vi5l5aT 




E 


15 PC* 


G G 


la 5E& 




G WC 


16 NC 


1 H 


IS A 




? F 


17 SB LOAD 


V; GNQ 






a g 


IB SER 




9 H 


19 A 


10 GND 


20 VCC 



-Q H . 



SN54LS589 IJ.FH) SN74LS589 <J,N,FN> 



618 



SCHIVHTT-TRIGGER 
POS1TIVE-NANO 
GATES WITH TOTEM- 
POLE OUTPUTS 

typical performances 



TYPE 


HYSTERESIS 


DELAY 


•LS618 


0.7 V 


25 ns 



logic symbol T 

1A 
1B - 
1C ■ 
ID ■ 
2A - 
2B ' 
2C ■ 



pin assignments 





KIT 


161 


I2I 


[4) 


^ 1111 


[51 


171 




[81 


1131 


^ 1151 


114) 


1161 




117) 


118) 




(10) 





3C- 
30- 

p-osllivo logic: y ABCD 



J, N PACKAGES 


1 


1 1 2Y 


2 IB 


1? NC 


3 NC 


13 2C 


' C 


14 2D 


s ID 


lb 3Y 


C < v 


16 3A 


7 2/ 


17 3B 


8 29 


IB 3C 


9 NC 


19 3D 


10 GND 


2D V CC 



FH. FN PACKAGES 


I 1A 


1 1 2Y 


2 ni 


12 NC 


3 NC 


13 2C 


A 1C 


14 2D 


5 ID 


15 3Y 


6 1Y 


16 3A 


7 2A 


'7 3B 


h 26 


18 3C 


9 NC 


19 3D 


10 GND 


20 V CC 



SN54LS618 (J.FH) SN74LS618 (J.N.FNI 



619 



logic symbol T 

. HI 



pin assignments 



SCHMITT-TRIGGER 
INVERTERS WITH 
TOTEM -POLE 
OUTPUTS 

typical performance 



3A - 
4A - 
EA - 
6A ■ 



TYPE 


HYSTERESIS 


DELAY 


'LS619 


0.7 V 


16 ns 



- <5i 



- 7Y 
■ 8V 



J. N PACKAGES 


I 1A 


1 1 5Y 


2 1Y 


12 5A 


3 NC 


13 NC 


■ : 2 A 


5> 


5 ZY 


■■■■ - ■■■ 


6 3A 


111 7Y 


7 3Y 


17 7A 




IB BY 


9 4Y 


19 BA 


10 GND 


■'0 v C£ - 



FH. FN PACKAGES 


1 1A 


i i -y 


2 ■ \ 


12 5A 


3 NC 


13 NC 


1 2A 


14 6Y 


5 2Y 


15 6A 


6 3A 


IS 7Y 


7 3Y 


17 7A 


8 4A 


IB BY 


9 AY 


19 BA 


10 GND 


20 VCC 



positive logic: Y 



SN54LS619 IJ.FH) SN74LS619 |J r N,FN) 



"Pin numbers shown on logic sY mr Jols are for J and N pecltsges only. 
NC - No Internal connection. 
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PRODUCT GUIDE 



592 

8 -BIT BINARY COUNTERS 
WITH INPUT REGISTERS 
■ Has parallel register inputs 

• Counter has direct overriding 

load and clear 

• Guaranteed counter frequency 

... dc to 20 MHz 
typical performance 



Ionic symbol* 



pin assignments 



CCLH 
CSKEN 
CCK 
CLOAD 



1101 r 



1121 r 



(141, 
03) 



(151 



MAX 
COUNT 
FRED. 


PARALLEL 
LOAD 


CLEAR 


TOTAL 
POWER 


20 fJH; 


SYNC 


SYNC-L 


130 mW 



111 



SN54LS592 IJ.FH) 
SN74LS592 |J,N,FN) 



(71 



CTRB 

CT-0 

03 

> 3+ CT - 255 
C2 


>C1 

h r 


r 


ID 


2D 































■ Rc5 



J, N PACKAGES 


\ 8 


9 | 


2 C 


10 C.CLR | 


3 


1 1 CCK 


4 E 


1 2 CCKE'. 


5 F 


13 RCK 


6 C 


14 CLOAO 


7 H 


IS A 


6 GNO 


16 V CC 


FN. FN PACKAGES 


I nc 


1 1 AC 


2 B 


12 RCO 


3 C 


13 CCL.H 


A D 


14 CCK 


5 E 


15 CCKEN 


6 "C 


16 nc 


7 F 


17 RCK 


9 G 


IB CLOAD 


9 H 


19 A 


10 GND 


20 Vcc 



593 



logic fymba|T 



pin assignments 



8-BIT BINARY COUNTERS 
WITH INPUT REGISTERS 

• Has parallel three-state I/O: 

register in puts /counter 
Outputs 

• Counter has direct overriding 

load and clear 

• Guaranteed counter frequency 

... dc to 20 MHz 
typical performance 



a- 

CCLfl- 
CCKEN- 



CCK - 
CLOAD - 



MAX 
COUNT 
FREQ 


PARALLEL 
LOAD 


CLEAR 


TOTAL 
POWER 


20 MHz 


SYNC 


SYNC-L 


1 77 mVJ 



RCKEN - 
RCK - 



SN54LS593 (J.FHl 
SN74LS593 (J,N,FN) 



fj/Qb .' 
oia - 



(191 


& 


CTRB 






till r-. 




EN6 








1") r». 


CT = D 










115) 


>1 










f..;> ^ 




34 








(131 

0) ^ 


>4 + 
C3 






CT 


• 255 


(171 ^ 
(161 


ai 

>1C2 










11) 
12) 




r 






r 


2D 

V 5.6 


30 





zs - 

















































(11) 



J. Pi PACKAGES 




i f- a,-. 


1 1 fica 


2 B/Q H 


1 2 ilLTS 


3 Ode 


13 CCK 


4 D/a D 


i a CiTO 


5 t/Q£ 


15 CCKEN 


6 F/Qp 


16 RCK 


7 GIQq 


1 7 RCK EN 


s n.a H 


IS G" 


9 CLOAD 


19 G 


10 GND 


20 Vcc 


FH. FN PACKAGES 


1 A/Qa 


1 1 HCO 


2 B/O-e 


1 2 cClfT 


3 CQ C 


1 3 CCK 


4 DiQ D 


14 Cc-RTfJ 


5 E/Q E 


1 6 CCKEN 


6 F/Qf 


16 RCK, 


7 G>Q G 


17 FttKEK 


8 H.'Qh 


1H 7J" 


9 ClOaO 


19 G 


10 GND 


20 Vfjc 



T Pin number) shown on logic symbol! are for J and N packages only, 
nc — no internal connection. 
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594 

H HIT SHIFT REGISTERS 
WITH OUTPUT LATCHES 

* Serial-in, parallel-out shift registers 
with storage 

* Buffeted outputs 

* Guaranteed shift frequency 
... dc to 20 MHz 

lyprcal performance 



logic *vmbo|t 



pin assignments 






SERIAL 










ASVNC 


TOTAL 


TYPE 


DATA 






CLEAR 


POWER 




INPUT 






•LS59'! 


D 


Low 


180 mW 


5N54LS594 (J,FH) 


SN74LS594 IJ.N.FNl 



ID 


2D l> 3 




























ZO [> 3 


> 



°A 

Qa 
o c 
Od 
q e 

Of 

Og 
Qh 
oh' 



J, N PACKAGE'S 


1 Ob 


9 Oh- 




io SScTR 


3 qd 


i i sack 


4 E 


12 RCK 


5 of 


13 BcTJT 


a Qg 




7 q h 


15 Qa 


B QNO 


16 VCC 


FH. FN PACKAGES 


1 nc 


1 1 nc 


2 Ob 


12 Q H - 


3 OC 


13 5RCLH 


4 Qq 


14 SACK 


5 QE 


15 RCK 


6 nc 


16 nc 


7 Q F 


17 HCL'fi 


B a G 


16 SEB 


9 Q H 


IB Qa 


10 QUO 


20 V CC 



595, 596 



8-BIT SHIFT REGISTERS 
WITH OUTPUT LATCHES 

• Serial-in, parallel-out shift 

registers with storage 

• "LS595 has three-state parallel 

OIJtfHJU 

• 'LS596 has opeivcollector 

parallel outputs 

• Guaranteed shift frequency 

... dc to 20 MHz 
typical performance 



logic symbol, TS595 f 

112Lc=J- 



G ' 
RCK 



EN3 
>C2 



SBCLR 
SRCK ■ 



SRGS 

R 

> CI/- 



TYPE 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


'LS595 


D 


LOW 


167 mW 


'LSS96 


P 


LOW 


160 mW 



ID 


2D [> 3 V 




























2D 3 V 






LS596* 



GC 

Od 
Qe 
or 
og 
q h 
• Qh' 



SN54LS595 IJ,FH> 
SN54LS596 (J,FH| 



SN74LS595 IJ.N.FNl 
SN74LS596 IJ.N.FN) 



EN3 
>C2 



III) 



SRGS 

fl 

> CIV- 



IC 



ZD > 3Q 



ZD>3Q 



ob 
oc 
Qd 
■ oe 
• Qf 
■o G 

•° H , 



pin assignment 



J. H PACKAGES 


l Qp 


9 Qh 


2 a c 




°0 


i Sfir5 


4 Q E 


RCK 


5 Qf 


13 C 


a Oq 


14 SEP 


7 Qm 


15 Qa 


a GND 


16 v cc 




FH. FN PACKAGES 


1 r.c 


11 . 


2 Q B 


17 H 


3 QC 


! :< 5CLM 


4 Q D 


14 SCK 


5 Clf 


■ 1 ■ -C-. 


6 nc 


16 nc 


7 Of 


17 7T 


B Qfl 


i a sen 


3 Q H 


19 Q A 


10 CND 


20 v cc 



T Pin numbers shown on logic symbols org for J and N packages only, 
nc — no Internal connection. 
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597 

8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 

• Has parallel storage register 

inputs 

• Shift register has direct over- 

riding load and clear 

• Guaranteed shift frequency 

. ..dctoM MHz 
typical performance 



logic symbol* 



pin assignments 



>C3f — 
C2 



>C1 





SERIAL 






D- 




ASYNC 


TOTAL 




TYPE 


DATA 






E ■ 






CLEAR 


POWER 


F ■ 




INPUT 








■LS597 


D 


LOW 


130 mW 


G- 



„JZL 



3D 


ID 


2D 































J, N PACKAGES 


FH. FN PACKAGES 


1 B 


9 Oh- 


1 ng 


1 1 nc 


2 C 


io SflCLfl 


2 B 


12 H - 


3 D 


1 1 SRCK 


3 C 


13 5RCLA 


4 E 


12 flCK 


4 D 


14 SRCK 


5 F 


13 SRLOAD 


5 E 


15 RCK 


6 G 


14 SER 


B nc 


IB nc 


7 H 


15 A 


7 F 


17 5HLOAD 


a c.'j 


16 V CC 


8 G 


18 SER 






9 H 


19 A 




10 GND 


20 V C C 



SNS4LS597 IJ.FH) SN74LS597 {J.N.FNI 



598 



logic symbol 7 



pin assign monls 



8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 

■ Has parallel three-slate I/O 
storage register inputs, shift 
register outputs 

• Shift register has direct over- 

riding load and clear 

• Guaranteed shift frequency 

... dc to 20 MHi 
typical performance 



5HCLB - 
SCKEN- 
SBCK- 
SRLOAD- 
RCK— 
DS- 

SERO- 
SER1- 

A/a* 



1141 



G4 

>4C5/4 - 



-C* C3 



>C2 
G1 

a 



TYPE 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


'LS593 





LOW 


177 mW 



B/Q B 



~**~y — 2d 



SN54LSE9B (J,FH) SN74LS59B U.N.FNI 



C/QcJ 
D/Q D J 
E/a E J 
F/0 F J 
G/Qq. ' 
H/Q H 



(3) 



1,50 
1.5D 



2D 

VT,H 



2D 

V 13,14 



J. N PACKAGES 


FH. FN PACKAGES 


1 AJQ A 


11 Q H - 


1 A)Q A 


11 Q M - 


2 B.'Qg 


12 SRCLR 


2 B.-C B 


12 SRC LH 


3 C/Q C 


13 5RCK 


3 cia c 


i., SHCK 


4 




4 D'Qp 


' ■. 


5 t Qr 


IS RCK 




15 RCK 




IB G 


B F/Qp 


1G G 


7 G/Qq. 


17 SEFI1 


? G/Q G 


17 SER1 


e >' □ m 


IB SERC 


8 HJQ H 


IS 3ER0 


9 5RLOAD 


19 DS 


3 : = i 


5 9 DS 


10 GND 


20 V CC 


!□ GNO 


20 



L.<J H - 



* Pin numbers shown on logic symbols are lot J and N packages only, 
nc — no internal connection. 
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599 



8-BIT SHIFT REGISTERS 
WITH OUTPUT LATCHES 

• Suriai-in, parallel-out shift registers 

• Open collector outputs 

• Guaranteed shift frequency 
. . . <te to 20 MHz 

typical performance 



logic symbol^ 



pin assignments 



HCLR 
RCK 



> C2 



SRCLR - 
SRCK ■ 



> CM- 



114) 



TYPE 


SERIAL 
DATA 
INPUT 


ASYNC 
CLEAR 


TOTAL 
POWER 


•LS599 


D 


Low 


170 mW 



ID 


2D > 3 




























2D [> 3 Q 


> 



161 



171 



19] 



ob 
Qc 
Qo 
Qe 
Of 
°g 
a H 
Oh' 



SNE4LS599 1J.FH) 



SN74LS599 |J,N,FN] 



J. H PACKAGES 


1 OS 


9 Oh- 


2 Qc 


io SRCLR 


3 Q D 


11 SRCK 


4 Qe 


12 RCK 


5 o F 


13 nm 


6 Or, 


14 SER 


7 C„ 


is Qa 


9 GND 


16 V CC 




FH, FN PACKAGES 


1 


11 nc 


2 Qa 


12 Oh- 


3 Q C 


13 sSclr 


4 


14 SP.CK 


5 Qe 


10 RCK 


6 <1E 


IS nc 


7 Qf 


17 RCLR 


8 Q G 


IS SER 


9 Q H 


in q. 


10 tM.O 


20 v cc 



* Pin number; ?hoyvn on logic symbols are tot J and N packages only, 
nc — no Internal connaction. 
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600 



logic diagram t 



MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of 4K or 16K 

dynamic RAM's 

• Three-state outputs drive bus 

Lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: transparent, 

burst 

SN74LS6O0A (J.N) 

pin assignments 



J.N PACKAGES 


t BUSY 


11 RCR.A5HS 


2 AO 


1 2 AC BAS" LO 


3 Al 


13 AEF REQl 


4 A2 


14 HEF REQ2 


5 A3 


IB 


C A A 


irj h'gld 


7 A5 


17 LATCHED BCO 


a as 


1 B RESET LATCHED RCO 


9 4K/1GK" 


1 9 RC BURST 


10 (."JO 


20 V CC 




For chip carrier information, contact the facto* y. 



601 

MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 
■ Refresh modes: transparent, 
burst 

SN74LS601 A (J,N) 

pi n asjinjnmtntt 



logic diagram 1 



J,N PACKAGES 




1 1 nc baS Ml 


2 AO 


12 fit HAS LO 


3 At 


13 HEF REQl 


4 A2 


14 REF REQ2 


& A3 


15 nxs 


' : A .: 


ifl WBtH 


7 A5 


1 7 LATCHED RCO 


8 A6 


If? BESET LATCHED RCO 


3 A? 


1 9 RC BURST 


10 GND 


20 VCC 




Fof Chip carrier inform alien, contact the factory. 



1 Pin numbers shown on 3 ogle symbols are for J and N packages only 
nc — no internal connection. 
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602 

MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of AK or 

16K dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 
■ Refresh modes: cycle steal, 
burst 



logic diagram! 



SN74LS602A (J.N) 



pin assignments 





j. 


N PACKAGES 


1 






RC RA~5 HI 


' 


AO 




AC TTa"3 LO 


3 


Al 






•'. 


a; 




REF RE-0 1 


r , 


A3 


IS 


RA.5 


e a* 


10 HOLD 


J 


AS 


1 1 


READY 


8 


* 6 




RC CYCLE STEAL 


a 




IS 


RC BURST 


10 


gnd 


20 






For chip carrier information, contact the factory- 



603 

MEMORY REFRESH 
CONTROLLERS 

• Controfs refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 



logic diagram t 



SN74LS603A (J,NJ 



pin assignments 



J. N PACKAGES 


1 busy 


1 1 RC HAS HI 


; AO 


12 HC HAS 10 


3 A 1 


HEFREQ1 


4 A2 


14 REF REO.2 


5 A3 


IS FTK3 


15 A4 


.6 HflUS 


7 A5 


17 READY 


6 Afi 


IB RCCYCLL STEAL 


3 A7 


19 RC BURST 


GND 


20 V CC 




For chip corrie 



nforrrtntion. crjnisci The locTory. 



"Pin numbers shown on logic symbols are fpr J and N packages only, 
ftc — nr> Internal connamjon. 



Texas 
Instruments 

POST OFFICE BOX 22 60 1 2 • DALLAS. TEXAS 25265 



3-1 



PRODUCT GUIDE 



604, 605 
606, 607 



logir symbol, 'LS604, 'LSGOSt 

„™J2L 



pin asiignmflnts 



OCTAL 2-INPUT MULTIPLEXED 
REGISTERS 

• 1 6 D-tvpe registers — one for 

each data input 

• 'LS604 and 'LS606 feature 

three-state outputs 

• Multiplexers select stored data 

from either A or B bus 

• Application-oriented: 

- max speed* |'LS6M, 'LS6Q5} 

— glitch-free operation - 

i'LSeOS, *LS607] 
typical perfor ma nee 



TYPE 


DELAY 


POWER 


'LS604 


23.5 ns 


275 mW 


'LS605 


26 ns 


200 mW 


■LS606 


31 ns 


275 mW 


'LS6Q7 


31 ns 


2DO mW 



SN54LS6M (JD.FHI 
SN54LS605 (JD.FHI 
SN54LS606 IJD.FHI 
SN54LS607 UD.FHI 




lojic symbol. 'LS605, 'LSB07* 



SN74LS604 IJD.N.FNI 
SN74LS605 (JD.N.FN) 
SN74LS606 IJD.N.FNI 
SN74LS607 UD.N.FNI 




JD. N PACKAGES 


FH r FN PACKAGES 


1 CLK 


15 Yl 


1 CLK 


IS Yl 


2 A/a 


16 Y5 


2 Am 


1G Y5 


3 A1 


17 Y6 


3 -M 


1 7 Y6 


a ai 


18 Y7 


Bl 


IB Y7 


5 A3 


19 Y0 


5 A2 


19 Y8 


8 82 


20 BB 


6 32 


20 B8 


7 A3 


3 1 AB 


7 A3 


2 1 AS 


B B3 


22 67 


a 53 


22 37 


A4 


23 A7 


9 A-i 


23 A7 


TO B4 


24 Be 


10 84 


2A as 


: : v.: 


21 A6 


3 1 Y4 


25 A6 


1 : v 3 


26 B5 


12 Y3 


26 B5 


i3 Y2 


27 A5 


13 Y2 


27 A5 


\4 GND 


2 a v cc 


14 G>;D 


2H V CC 



T Pin numbers shown on togtc symbols are for JD and N packages only. 
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608 



logic symbol* 



pin assignments 



MEMORY CYCLE 
CONTROLLERS 

• Read cycle 

• Write cycle 

* Read, modify, write cyclo 

• RAS only refresh cycle 

* Page or normal modes 

* Stand-alone controller for 

CPU-to-memory interface 



CAS HOLD- 
REFRESH- 



RC RAH — 
PRECHAHGE- 
RC CAS LO- 



MEMORY CYCLE CONTROLLER 

SNHLS60a/SN74LS60B 
PAGE 
NORMAL 
>STAHT 
RAS EN 
CAS HOLD 
REFRESH 
RMW 
READ 
WRITE 
RC RAH 

RC PHECHARGE 
RCCAS LO 




SN54LS60B (J.FHI SN74LS608 (J, N, FUJI 



J. N PACKAGES 


1 PRECNAHGE 


9 CAS 


2 P N 


10 CAS HOLD 


3 R;W in 


1 1 F1QW/COL 


4 RMW 


12 RC RAH 


5 HW Out 


■ 3 START 


6 T\A§ fN 


14 REFRESH 


7 HAS 


15 AC CAS LO 


£r GND 


IB V CC 




FH. FN PACKAGES 


1 nc 


1 1 nc 


2 PF1ECHAFGE 


12 CAS 


3 P/TC" 


13 c"aSmoTd 


4 R'W m 


14 HOW-COL 


S HMW 


IS RC RAH 


(f nc 


IB nc 


7 fl;W OuV 


17 START 


B RAS EN 


IB REFRESH 


a fiAS 


1 9 RC CaT LO 


10 GND 


20 U CC 



IFin numbers shown on logic symbols ore few J anO N packages, only. 
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610, 611 
612, 613 

MEMORY 
MAPPERS 



typical performance 



pin assignments 





MAP 


MAP 


TYPE 


OUTPUTS 


OUTPUT 




LATCHED 


TYPE 


'LS610 


Yes 


3-State 


'LS61! 


Yes 


O-C 


'LS612 


No 


3-Sloto 


'LS613 


No 


OC 



Designed for paged memory 

mapping 
Expands four address lines to 

12 address lines 



SN54LS610 IJD.FCI 
SN54LS611 UD.FCI 
SN54LS612 IJD.FC) 
SN54LS613 IJD.FC) 



SN74LS61D UD.NI 
SN74LSB11 UD.NI 
SN74LS612 UD,N] 
SN74LS613 IJD.N) 



JD. N PACKAGES 


FC PACKAGE 


1 RS2 


21 Mfc 


t RS2 


23 ME 


2 MA3 


22 MO 6 


2 MA3 


24 M06 


3 RS3 


23 M07 


3 FtS3 


25 M07 


4 CS 


24 MOS 


4 £5 


26 M08 


3 a 1 HUtib 


25 M09 


Lj S i KOHL 


27 MOO 




to NKJjQ 


6 " = _ 


20 nc 


7 DO 


27 M011 


1 5j!H — 


29 MO 10 


8 D1 


26 • 




30 MOl 1 


9 D2 


23 lib 


9 D1 


31 * 


10 03 


30 D7 


10 02 


32 OS 


1 1 04 


21 D8 


U D3 


33 07 


12 DS 


32 D9 


12 D4 


34 DS 


13 MM 


33 D10 


13 05 


35 09 


14 MOO 


34 D11 


14 MM 


36 DIO 


15 M01 


35 MAO 


15 WOO 


37 Oil 


16 M02 


36 nso 


16 MOl 


33 MAO 


17 M03 


37 MAI 


17 nc 


33 nc 


18 M04 


33 flSl 


18 M02 


40 PES 


19 MOS 


29 MA2 


19 M03 


41 MAI 


20 GND 1 40 V cc 


20 M04 


42 HS1 






21 V05 


43 MA2 




22 GWD 


44 V CC 



* C on 'L$f>1Q j 
nc an *l_S612 



ind LS61 1 
and 'LS613 



functional block diagram (positive logic) 




XSB13FEED 

STRAIGHT 

THROUGH 



* tS6l0ar*TL£61Zhi»* Jmu l7>nnp outpuli. 
LSG1 i Mul LSG13 fWH Opqir collector (01 map output!. 



nc — no intornal connection. 
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620, 621 
622. 623 

OCTAL BUS 
TRANSCEIVERS 

• Bidirectional bus transceivers 

• Local bus latch capability 
typical performance 



logic symbol, -ALSGZOA. ASE20, , LS620t 



pin assignments 



GBA- 
GAB- 



TYPE 


U TP U T 


SOURCE 
CURRENT 


sink 

CURRENT 


SN54ALSG20A 




-12 mA 


', 2 m.\ 


SN 7-1 A LEG 20 A 


— 3 Stan* — 


- 1 5 mA 


23 mA 


sn7-ialk?:;i-'--i 


3 Stale 


- IS mA 


48 mA 


SN54ALS621 A 


O-C 




lJmA 


SN74ALS621 A 


oc 




24 mA 


SNJ4ALS621A-1 


O-C 




48 mA 


SN 54 A L EG 22 A 


O-C 




12 mA 


SN74AI.SS22A 


oc 




24 ,.,A 


SN74ALS622A -! 


cm; 




4B mA 


SN54A LS623A 


3-Sum 


- 12niA 


12 mA 


5N74ALS623A 


3-Slol* 


- 15 mA 


24 mA 


5 l .7-l/.L^->3A-l 


3-Sim 




46 mA 


SN54ASG20 


3-Siain 


- 12 mA 


43 mA 


SN74AS620 


3Si3te 


- )5mA 


64 mA 


S"-Jti-SASG.21 


OC 




A r mA 


5N7«ABft21 


O-C 




G4 in A 


SN54A5622 


OC 




48 mA 


SN74ASG22 


c c 




64 mA 


SN54ASG23 


3-Stalo 


- 12rnA 


48 mA 


SN7-3AS&23 


3-StaK 


- 15 mA 


64 mA 


5N54L5G2Q 


3- Slate 


VI ri-.M 


13 mA 


SN74LS620 


3-Slate 


1!. mA 


mA 


SN54L.SG2J 


O-C 




12 mA 


SN?4LSG2i 


O-C 




24 mA 


SNS4LS622 


O-C 




12mA 


SN7SLS622 


OC 




24 mA 


5N54LS623 


3-Siati 


- 12 mA 


12mA 


EN74U833 


&StiU 


« !5 mA 


24 mA 



{19) K. 
\l J) 


ENl 
EN2 

H r 1 


(181 


ll» 




i 

131 , 


V 1 <] 

> 2 V 


1 

[Ml 


T2 




Si I 

116) 






1151 






ST" 

1141 






113) 




(121 






mi 




13 



logic symbol, 'ALSG21 A, 'AS821, 'LS621t 

lie) 



MBA - 



ENl 

EN2 



SN54ALS620A (J.FHI 

SN54ALS621A (J.FHI 

SN54ALS622A U.FH) 

SN54ALS623A (J.FHI 

SN54AS620 U.FH) 
SN54A5621 (J.FHI 
SN54AS622 U.FH) 
SN54AS623 (J.FHI 
SN54ALSB20 (J.FH) 
SN54LS621 (J,FH) 
SN54LS622 (J.FH) 
SN54LS623 U.FH) 



SN74ALS620A, IN, FN) 
SN74ALS620A-1 IN, FN) 
SN74ALS621A IN.FN) 
SN74ALSG21 A-1 IN, FN) 
SN74ALS622A IN, FN) 
SN74ALS622A-1 (N,FN| 
SN74ALS623A IN.FN) 
SN74ALS623A-1 (N.FNl 
SN74AS620 (N.FNl 
SN74AS621 (N.FNl 
SN74AS622 (N.FN) 
SN74AS623 (N.FN) 
SN74ALS620 (J. N.FN) 
SN74LS621 (J.N.FN) 
SN74LSB22 (J.N.FN) 
SN74LS623 (J.N.FN) 





Q 1 <J 










> 2 £ 


13) 






17) 




-rz 




16) 


,2 fc 








1E| 








"-rz 


. 






■41 








r 

13) 


■t- 








r 








12) 




"-rz 










mi 




t 











J. H PACKAGES 


F H, FN PACKAGES 


1 GAB 


1 1. 88 


1 GAB 


I 1 SB 


2 A1 


12 B? 


Al 


1 2 11 i 1 


3 A2 


13 86 


3 A2 


13 86 


4 A3 


14 B5 


■-. A .1 


M lit 


5 A4 


IS B4 


5 A4 


15 !'.■'. 


6 A5 


16 B3 


t: AS 


16 B3 


7 A6 


17 B2 


7 A6 


1 7 B2 


8 A7 


I 8 !) 1 


a A7 


IS B1 


9 AB 


IB EBA 


9 AS 


| B G8A 


10 GNU 


20 V GC 


10 GNU 


20 v C C 



logic symbol, 'ALS622A. 'ASE22, 'LS622t 

Bba 



GAB - 



(191 ^ 
(l) 

(21 i-| 


ENl 
EN2 


(181 


131 ~3 


Q 1 <J 

O 2 Q 


(171 






rr 

16) 


(SI ,^ 




*-l 

1151 


L_ 




114) 






ST 

113) 






HT 

1121 






mi 









logic symbol, 'ALS623A, 'AS623. 'LS623t 
EISA 



,19. ^ 


ENl 
EN2 


118) 


in 




V 1 < 


t 






13) 


> 2 V 


(17) 




-rz 














161 
1 — 




"rz 




-1 








(151 












(141 


















131 




t 


23 


>— 








12) 










— 


19) 






Ill 





















* Pin number} ihown on logic symbola are for J and N package* only, 
nc — no internal connection. 
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624 



typical p*rfofmanc# 



Iodic symbol* 



pin assignments 



VOLTAGE- 
CONTROLLED 
OSCILLATORS 



TYPE 


REPLACES 


'LS624 


'LS324 



Separate supply voltage pins 
for isolation of input/output 
signals 

Maximum output frequency ■ 

20 MHz 
Improved version of original 

VGO family 




SN54LS624 (J.FHI 



SN74LS624 LLN.FNJ 



J. N PACKAGES 


1 OSC GND 


8 2 


2 RHG 


9 v Cc 


3 CXI 


10 nc 


i CX2 


M nc 


5 ETi 


12 nc 


G V 


13 FREO CONT 


7 GND 


14 OSC Vcc 


FH, FN PACKAGES 


t nc 


1 1 nc 


2 OSC GMQ 


12 Z 


3 


'3 V CC 


4 CXI 


1 ^ i. 


5 nc 


15 oc 


6 CX2 


16 nc 


7 nc 


17 nc 


e ETJ 


IB nc 


9 V 


19 FR£Q.CONT 


10 GND 


20 OSC V CC 



typical pHBrformanca 



TYPE 


REPLACES 


LS625 


'LS325 



625 

VOLTAGE- 
CONTROLLED 
OSCILLATORS 

• Separate supply voltage pins 

for input/output isolation 

• Maximum output frequency - 

20 MHz 

• Improved version of original 

family 



logic symbol* 



1 0SC V C C 
lOSC GND 
1FC 
1CX1 
1CX2 



pin assignment? 



ZOSCVcc 
20SC GND 
2FC 
2CX1 

SN54LS625 IJ.FHI SN74LS625 IJ.N.FNI 2CX2 



17) 


IB) 




101 


n 


141 


-x- 


15] 






*- 


110) 




IB] 


■X- 


[ill 


n" 


(13] 




tJ2!_ 


■X- 



I G [> 
5 V [OSC] 

a v lose] 

FC 

cx 
cx 



I3I 

IZ) 



J. N PACKAGES 


1 GWO 


9 205C GND 


2 1Z 


10 20SCV CC 


3 IV 


1 1 2FC 


4 1CX1 


13 2CX2 


•.. l C * 7 


13 2CX1 


6 lFC 


-.; "v 


7 10SCV CC 


i& 21 


8 10SC KN^ 


IB V CC 



FM. FN PACKAGES 


1 he 


1 1 nc 


a GND 


12 2O5CGN0 


3 1Z 


13 2DSCV CC 


4 1Y 


14 2fC 


E ) C X 5 


lb 2CX2 




6 nc 


16 nc 


7 ICX2 


17 2CXT 


8 1 FC 


5 8 2V 


3 1QSCV,-;- 


19 2Z 


10 10SC GND 


20 Vc c 


pin assignments 




J, N PACKAGES 




1 GND 


9 IFC 


2 IZ 


10 2FC 


3 1Y 


11 2CX2 


■-. 'TT 


12 2CX1 


5 1CX1 


13 2E7T 


•-, ITK'J 


14 2Y 


7 OSC V CC 


IS 2Z 


S OSC GND 


16 V CC 



typical performance 



TYPE 


REPLACES 


■LS626 


'LS326 



626 

VOLTAGE' 
CONTROLLED 
OSCILLATORS 

• Separate supply voltage pins 

for input/output isolation 

• Maximum output frequency - 

20 MHz 

• Improved version of original 

family 



logic symbol* 



OSC Vcc 

Im 



SN54LS62S IJ.FHI 



SN74LS626 U.N.FNI 



1EN 

IFC 
1CX1 
1CX2 

2EN 

2FC 
2CX1 ' 
2CX2 - 





5 V 

lose] 

f c IC > 

cx 

cx 


s 131 


isi n 
151 )( 


12] 


161 " 
1131^ 


^ 1)41 




hoi n 
1121 K 


V 

loscl 


1151 







[18] 
OSC GND 



FH. FN PACKAGES 


1 nc 


1 1 nc 


2 GND 


12 IFC 


3 1Z 


13 2FC 


4 1Y 


14 2CX2 


s ipa 


15 2CX1 


6 nc 


18 nc 


7 1CX1 


1 1 


B 1 C ■ 7 


1 S 2V 


S OSC V C C 


19 2Z 


10 DSC 0\D 


20 V CC 



* Pin number* thown on logic symbols are (or J and N packages only, 
nc — no internal connection. 
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627 



typical performance 



logic symbol' 



pin assignments 



VOLTAGE- 


TYPE 


REPLACES I 


CONTROLLED 


•LSS27 


'LS327 



• Separate supply voltage pins 
for input/output isolation 

■ Maximum output frequency - 

20 MHz 

■ Improved version of original 

family 

SN54LS627 (J.FHI 
SN74LSS27 (J,N,FN» 



10SC Vcc 
10SC GNO 
1FC 
1CX1 
1CX2 

20SC vcc 

20SC GND 
2FC 
2GX1 
2CX2 



111 X 


1 G [> 
5 V IOSCI 
OV IOSCI 
FC 
cx 
cx 


151 '' 

"I n 


'-^ 






1131 
(0) >( 




Hi) n 




mi 













J. N PACKAGES 


fh. packages 


10SC 

1 

vcc 


6 2Y 


1 nc 


t1 nc 


2 ire 


20SC 
GNO 


IOSC 

vcc 


12 2V 


S 1CX1 


10 2CX2 


3 1FC 


20SC 
13 GNO 


icxa 


I! 2CX1 




14 2CX2 


IOSC 
GND 


12 2FC 


5 nc 


5 6 nc 


6 tv 


20SC 

Vcc 


6 icxa 


16 2CX1 


7 GND 


14 V CC 


7 nc 


17 M 






lose 

8 GND 


16 2FC 




8 IV 


,8 20SC 
VCC 




10 GNO 


20 V CC 



628 



typical performance 



logic symbol' 



pin assignments 



TYPE 


REPLACES 


'LS628 


'LS324 



VOLTAGE- 
CONTROLLED 
OSCILLATORS 

• Separate supply voltage piris 

for jnput/ourput oscillators 

• Maximum output frequency - 

20 MHz 

• Improved version of original 

family 
SNS4LS628 (J.FHI 
SN74LS628 (J.N.FNI 



OSC V CC 



HNG 
FC 
CXI 


121 


n 


1131 


n 


131 




141 


*t- 


CX2 
RX 
RX 




(111 




(12 






-x- 





5 V 




IOSCI 


RNG 




FC 


!Q> 


CX 




CX 




RX 


V 


RX 


IOSCI 



(61 
18) 



[til 
OSC GND 



J, N PACKAGES 


FH, FN PACKAGES 


' 05C 
Gr.D 


B Z 


1 nc 


U nc 


2 RNG 


9 Vcc 


OSC 
GN& 


12 2 


3 CX1 


10 nc 


3 RNG 




4 CX2 


1 1 FIX 


4 CXI 


14 <Tc 


5 173 


12 HX 


5 nc 


15 nc 


6 Y 


13 FC 


G CX2 


16 RX 


7 GND 


,« ° sc 




17 nc 






6 EE 


IB RX 




9 Y 


19 FC 




10 GND 


vcc 



629 



typical parformanco 



logic symbol 1. 



pin sssigntnonts 



VOLTAGE- 
CONTROLLED 
OSCILLATORS 



TYPE 


REPLACES 


'LS629 


'LSI 24 



OSC Vcc 
1(151 



• Separate power supply pins 

for input/output isolation 

• Maximum output frequency ; 

20 MHz 

• Improved version of original 

family 
SN54LS629 (J.FHI 
SN74LS629 (J.N.FNI 



1 EN 

1 RNG 

1 FC 
1CX1 
1CX2 

2 EN 

2 RNG 
2 FC 
2CX1 
2CX2 



(61 ^ 


5 V 

RNG IOSCI 
FC 

cx IQ t> 
cx 


(3i n 


(2i n 


(41 

(51 

(111 r^ 


V 

loscl 


(i«i n 


iii n 


(131 


(12! " 




| IS] 

OSC GND 



J, N PACKAGES 


FH, FN PACKAGES 


1 2FC 


9 GND 


1 nc 


11 nc 


2 IfC 


10 2Y 


2 2FC 


12 GND 


3 IflNG 


1 1 ZEN 


3 1FC 


IS 2Y 


4 1CX1 


12 2CX1 


4 1 RNG 


14 2 En 


5 1CX2 


13 2CX2 


5 1CX1 


15 2CX1 


S IEN 


14 2P.NG 


6 nc 


1 6 nc 


7 IV 


OSC 

16 

vcc 


7 1CX2 


17 2CX2 


OSC 
GNO 


16 VCC 


B IEN 


1 8 2 RNG 






9 IT 


w ° sc 

Vcc 




osc 

10 

GNO 


20 Vcc 



T Pin numburs ihawn on logic nymboli are for J and N packages only, 
ne -• no internal connection. 
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PRODUCT GUIDE 



630. 631 

16-BIT PARALLEL ERROR 
DETECTION AND CORREC- 
TION CIRCUITS 

• Fast processing times: 

— Write cycle : generates check 

word in 45 ns typical 

— Read cycle: flags errors in 

27 ns typical 

• Detects and corrects single 

bit error 
■ Detects and flags duat-bil 
errors 



typical porformanco 



TYPE 


OUTPUT 


DELAY 


POWER 


'LS630 


3-State 


27 ns 


715mW 


LS631 


O-C 


28 ns 


565 mW 



SN54LS630, (JD.FHI SN74LS630 (JO.N.FNI 
SN54LS631 (JD.FHI SN74LS631 UD.N.FNI 



pin assignmnnts 



J[>. N PACKAGES 


FH. FN PACKAGES 


1 0£r 


15 DB12 


1 DEF 


IB DB12 


2 DBO 


16 OB 13 


2 DBO 


16 Dfll 3 


3 DBt 


17 OBI 4 


3 ob; 


17 DBU 


4 DB2 


ia dbis 


4 D63 


Ifl DB15 


5 : . .': 


19 CBS 


5 DB3 


19 CB5 


G DB4 


20 CB4 


(j DB4 


20 cm 


7 DBS 


?! CB3 


7 DBS 


21 CB3 


H OB6 


2? CB2 


B 036 


22 CB2 


9 DB7 


23 CB1 


9 DB7 


23 CBI 


10 DBS 


24 CBD 


10 DBS 


24 CBO 


1 : DB9 


26 SO 


1 1 DB9 


2 5 SO 


12 DB10 


26 SI 


12 EEl'Q 


26 SI 


13 D811 


27 SEF 


13 DBT 1 


2 7 SEf 


14 GND 


2B VCC 


14 GND 


2B V(;c 



functional block diagram 



FUNCTION, — H- 



St LECTOR f£fj 



SI 



CHCCK BIT IIOJ, 
CUD THRU CBS 



DATA SIT I/O 
DBDTHHU [311 If, 



ERROR 
COP, RECTOR 



PARITY 
GENERATOR 



ERROR 
DETECTOR 



*■ SEF 
* DEF 



ERROR 
DECODER 



no Inwrnal eanntctlon. 
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632, 633 



32-BIT PARALLEL ERROR 

DETECTION AND CORRECTION CIRCUITS 

• Delects and Corrects Singte- 
bit errors 

• Detects and Flags dual-bit 
errors 

• Fast processing times 

• Byte-Write capability 
typical performance 



logic diagram [positive logic) 

DECOPEH 



TYPE 


OUTPUT 


DELAY 


POWER 


'ALS632 


3-State 






■ALSS33 


O-C 







SN54ALS632 [JD! 
SN54 ALS633 (JD) 



pin assignments 



SN74ALS632 IJD] 
SN74ALS633 UD) 



JD PACKAGE 


1 UEOBOjZ? £03 


2 WEBR 


28 CB2 


3 ERR 


3fl CB1 


4 DBQ 


30 CBO 


5 DB1 


3 1 C2 1 & 


6 DB2 


32 OBI 7 


; nB3 


:r.) DBia 


g 


34 D51H 


3 005 


35 DB20 


10 OS.EO 


.it. DB21 


it o&e 


37 QEB2 


12 067 


3B DB22 


13 GND 


39 DB2 3 


14 DBS 


40 GND 


IS D&3 


-11 DB2-; 


16 OEBt 


12 D9?5 


17 DB1Q 


43 OESS 


18 0011 


44 DB26 


19 DB12 


4 5 DB2 7 


20 DB13 


4Q DB2H 


1'1 [Mil 4 


47 DB29 


22 D015 


48 DB30 


23 CB6 


4& DB31 


24 CBS 


SO SO 


25 CB4 


51 SI 


2G 


52 .r;- 




For chip carrier inlormaTion, 
contact tha factory. 
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634, 635 



32-BFT PARALLEL ERROR 

DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects single- 
bit errors 

• Detects and Flags dual-bit 
□ rjors 

• Fast processing times 
typical performance 



logic diagram (positive logic) 

DECODEH 



TYPE 

'ALS634 


OUTPUT 

3-Slate 


DELAY 


POWER 






'ALS635 


O-C 







SN54ALS634 (JD) 
SN54ALS635 (JD) 



pin assignments 



JD ft 

i MERfl 


.25 CS3 


7 ERR 


2S CB2 


3 DBO 


27 C61 


■: D9 1 


2B ceo 


5 P82 


23 DB1 !i 


6 DS3 


30 DB1 ? 


7 D34 
6 5 


31 DB1B 
*32 DS19 


g OEDB 


33 DB20 


10 D66 


34 DB21 


5 1 DB7 


35 DB22 


5 2 GND 


3fl DQ2 3 


53 DBS 


3 7 GND 


■■■■■ L'EJL" 


3S DB2i 


15 CBia 


39 CB25 


16 0911 


40 DS2EJ 


17 OB 12 


41 DB27 


is as 13 


42 DB2S 


ID OB 14 


43 DB29 


20 DB15 


44 DS30 


21 CBS 


45 DS31 


22 CBS 


if, 5 J 


23 CB4 


47 Si 


24 DECB 


is v cc 



SN74ALS634 (JDI 
SN74ALS635 (JD| 



iUPFEfls 



T I >1 7 



MUX 

i go i 



ERROR 
DETECTOR 



— tHR 

- MERH 



BIT-IN- 
ERROR 
DECODER 



For chip carrier information, 
contact the factory 
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636, 637 



S-BIT PARALLEL ERROR 
DETECTION AND CORREC- 
TION CIRCUITS 

■ Fast processing times: 

- Write cycle: generates check 
word in 45 ns typical 

- Read cycle: flags errors in 
27 ns typical 

* Detects and corrects singfe bit 
error 

• Detects and Mags dual-bit errors 
typical performance 



pin assignments 

J, N PACKAGES 



1 DEF 


11 CB4 


2 DBO 


12 nc 


3 DB1 


13 CB3 


4 DB2 


14 CB2 


5 DB3 


15 CB1 


6 DB4 


16 CBO 


7 DB5 


17 SO 


B DB6 


IS SI 


9 DB7 


19 SEF 


10 GND 


20 V C C 



TYPE 


OUTPUT 


DELAY 


POWER 


'LS636 


3-Sliitc 


27 ns 


500 mW 


'LS637 


oc 


28 ns 


450 mW 



SN54LS636 IJI 
SN54LS637 Ul 



SN74LS636 IJ.NI 
SN74LS637 I J.N) 



For chip carrier information 
coniacT tlie ffjciorv- 



functional block diagram 



S1 



FUNCTION 
SELECTOR 



M- 



SO SI 



CHECK BIT I/O 
CBO THRU CB4 



DATA BIT 110 
DBO THRU DB7 



LATCH 



BUFFER 
OE 



LATCH 



BUFFER 
OE 



PARITY 
GENERATOR 



A 



ERROR 
CORRECTOR 



7-* 



OE 
ERROR 
DETECTOR 



SEF 
-> DEF 



10 



no internal connoction. 
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638, 639 

OCTAL BUS TRANSCEIVERS 

• Bidirectionat bus transceivers 

• "A - " bus outputs, are open- 

calloctor; *'B" bus ouipim 
are three-state 

• 'ALS638, "LS63e = inverting logic 

• 'ALS639, "LS639- true logic 

typical performance 



logic symbol, 'ALS638A, 'AS638, 'LSG38t 



pin assignments 







MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54ALS638A 


5 ns 


- 12 mA 


12 mA 


SN74ALS638A 


5 ns 


IS mA 


24 mA 


SN74ALS63BA1 


5 ns 


- 15mA 


48 mA 


SN54ALS639A 


E ns 


- 12 mA 


12 mA 


SN74ALSG39A 


6 ns 


- 15 m A 


24 mA 


SN74ALS639A-1 


6 ns 


- 1 5 mA 


48 mA 


SN54AS638 


4 115 


- 1 2 mA 


48 mA 


SN74AS638 


4 ns 


- 15 mA 


64 mA 


SN54AS639 


5 ns 


- 12 mA 


48 mA 


SN74AS639 


5 ns 


15 mA 


64 mA 


SN54LS638 


11 ns 


- 12 mA 


12 mA 


SN74LS638 


11 ns 


- 15 mA 


24 mA 


SN54LS639 


13,5 ns 


- 12 mA 


12 mA 


SN74LS639 


13.5 ns 


- 15 mA 


24 mA 



SN54A1.S638A (J.FHI 

EN54ALS639A (J.FHI 

SN54AS638 (J.FHI 
SN54AS639 IJ.FHI 
SN54LS638 IJ.FHI 
SN54LS639 IJ.FHI 



SN74ALS638A (N.FNI 
SN74ALS638A-1 (N,FN) 
SN74ALS639A (N.FN) 
SN74ALS639A-1 IN.FNI 
SN74AS638 IN, FN) 
SN74AS639 IN.FN) 
SN74LS638 (J.N.FNI 
5N74LS639 IJ.N.FNI 



G ■ 
DIR 



A4 

A5 . 



"L 


G3 

3 EM [BA] 
3 ENZ lABl 

' r 


I1BI 


(21 


L!_ 

uj „ 


01 <] 


1171 


i< ^ 

i__ 

I4I 




116) 






JJ 

(161 


~n 




(141 




1131 




1121 






(in 









logic symbol, 'ALS639A, 'AS639, 'LS633t 



G ■ 
DIB 



M91 

HI ^ 
12) 


G3 

3 EN 1 [BA] 
3 ENZ |ABI 

S r 


(181 


:• ^ < 


(31 




r. 2 y 


„ 1171 


(41 




(161 






1 151 


t 

(SI 




* V 1 ' 






1 (131 




1121 


161^ 

(91 




^ nil 


V- 







J. N PACKAGES 




i Dm 


1 1 Be 




2 Al 


12 07 




3 A2 


13 36 




4 A3 


14 B5 




5 A4 


1 5 B4 




& A.5 


16 B3 




) A6 


1 7 02 




H A7 


1H B1 




3 AS 


■ a g 




1 GNO 












FK. FN PACKAGES 




1 1 SB 


. A1 


1 2 B7 


3 A2 


13 86 


.: A3 


14 05 


5 Ad 


15 B4 


6 A.5 


16 63 


I a ■;. 


17 22 


a A7 


IB 91 


9 AB 


19 G 


10 GND 


2D V££ 



T Pin numhorj ihown on lofllc symbols ere tor J and N pockagds only, 
ric - no Intern*! connaction. 
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640, 641, 642 
643, 644, 645 

OCTAL BUS TRANSCEIVERS 



pin alignments 









MAX 


MAX 


TYPE 


OUTPUT 


DELAV 












CUHHENT 


CUR RENT 


SN/54A LS640A 




5 hj 


— 13 niA 


12 mA 


SN74ALS640A 


3-SraIc 


5 ns 


- 15 mA 


24 mA 


SN74 ALS640A-I 




& ns 


- 15 mA 


48 mA 


SMS^ALEGAI A 


O-C 


15 ns 


N/A 


1 :'' r = | 


$N?4AtS£41A 


Q-C 


IS ns 


NM 


24 mA 


SN74AL5G41 A.J 


GC 


1(1 (15 


N/A 


•Mi mA 


SN74AI.S642A 


ac 


2Q ns 


NJ/A 


12 mA 


SN54ALS642A 


o-c 


20 ns 


N/A 


24 mA 


5N74ALSS42A-1 


o-c 


20 ns 


N/A 


48 mA 


SN54AL5543A 


3 State 


5 Hi 


- 12mA 


17 mA 


SN74ALSG43A 


3*SWt 


5 ns 


- 15 mA 


24 mA 


S-;:.i-VL^i-: ' 


3- State 


5 Hi 


- 15 mA 


43 mA 


5N54AL5644A 


OC 


20 m 


N/A 


12mA 


SN74AL5644A 


O-C 


20 "J 


NM 


,M m A 


S.-V7-1ALS5JJA-1 


O-C 


20 nt 


N.'A 


48 mA 


SNMALSG-IBA 


3-Siate 


Bus 


- 12 mA 


12 mA 


SM74ALS64&A 


3-Staie 


6 ru 


- 1 5 rnA 


24 mA 


SN74ALS645A t 


3 State 


6 ns 


lb ni A 


48 mA 


SN5AA5E4Q 


3-Sl •■ ■ 


4 ns 


- 52 mA 


48 mA 


SM74AS&40 




4 ns 


- 15 mA 


64 mA 


SN54AS64 T 


OC 


20 ns 


NM 


40 mA 


5N74AS641 


O-C 


20 ni 


M7A 


G4 mA 


5N54AS642 


c 


20 ns 


N/A 


4B mA 


SN74ASB42 


O-C 


20 n s 


N/A 


64 mA 


SNS4AS643 


3-St.itc 


4 ru 


- 13 mA 




SN74AS643 




4 ns 


- 15 mA 


64 mA 


SiV5«! AS 644 


O-C 


..'•i ■ 1 


N/A 


48 mA 


SN 74 AS644 


O-C 




N/A 


64 m A 


SN.54AS645 








" 


SiV?4aSG4B 


JSiai'c 


i^ni — 








I 


7 11% 


- 12 m A 


1? m A 


SN74LS640 


3- S! ale 


7 AS 


- 15 mA 


74 mA 


SN74LSG40 1 


3-Sia!fi 


7 Hi, 


- 15 mA 


48 mA 


SN54LS641 


O-C 


16.!: ■". 


NM 


12 mA 


SN74LS641 


O-C 


16.5 


NM 


24 mA 


SN74LS64M 


O-C 


16.5 ns 


N/A 


43 mA 




O-C 


16.S r>l 


N/A 


12mA 


SN74L.SG42 


O-C 


16.5 ns 


N/A 


24 mA 


SN74LS642-1 


O-C 


16.5 ns 


NM 


4B mA 


S^54LSG43 


3- State 


3.5 ns 


J 2 mA 


12 mA 


SN74LSB43 


3-stai« 


8 :> - 


- 1 S mA 


24 mA 


SN74LS643.1 


3-Sute 




15 mA 


48 mA 


SN54LSG44 


O-C 


16.5'ii 


N/A 


12 mA 


SN74LS644 


O-C 


56 5 OS 


N/A 


24 mA 


SN74LS644-1 


O-C 


16.5 ru 


■i A 


48 mA 


SN 54US645 


3-Siaic 


9.5 ni 


12 mA 


12 mA 


SN74 L5W5 


3 SlOie 


9.5 ni 


- 15 mA 


24 mA 


Si\IJ4LS64&-l 


3 Statu 


□ .5 nn 


- 15 mA 


4B mA 



SW54ALSQ40A (i.FH) 
SN54ALS641A (J.FHI 
SN54ALSS42A IJ.FHl 
SN54ALS643A (J.FHI 
SN&4ALS644A (J r FH) 
SN54AUS645A U,FH) 
EN54AS640 (J,FH) 
&N54AS641 U.FHI 
SN54ASS4? U.FH) 
SN54AS643 U.FH) 
SN54AS644 IJ.FHl 
SN54A5645 (J.FH) 
SN54LS640 IJ.FHl 
SN&4LSC41 U.FH) 
SN54LS&43 IJ.FH} 
SN54LS643 (J.FH) 
SN54LS644 (J.FHI 
5N54L5645 iJ.FH) 



J. N PACKAGES 


Fit, FN PA CX AGE 5 


1 DID 


1 1 BB 


1 DIB 


1 1 BB 


2 At 


12 B7 


2 Al 


12 B7 


3 A? 


13 B6 


3 A2 


13 as 


4 A3 


14 B& 


4 A3 


14 B5 


& A4 


15 B4 


5 A4 


10 B4 


6 A5 


16 S3 


6 A5 


:-■ H3 


7 A6 


1 7 B2 


7 A6 


1 7 B2 


$ A7 


1 H »! 


8 A7 


!8 Bl 


9 AB 


19 # 


9 AB 


19 Z 


10 GND 


20 V CC 


10 GNO 


20 V CC 



SN74ALS640A (N.FN) 
SN74ALS641A (N.FN) 
SN74ALSE4?A [N.FNl 
StV74AtS643A (N.FNl 
SN74ALS644A (N.FN) 
SN74 AS LB45A (N.FNl 
SN74AS640 IN. FN) 
SN74AS641 IN.FN1 
SN74AS642 IN.FW) 
SN74AS643 IN, FN) 
SN74AS644 IIM.FNI 
SN74ASS45 IW.FN] 
SN74L.S640 IJ.N.FNl 
SN74LS641 IJ.N.FN) 
SN74LS042 [J.M.FNl 
SN74LS643 (J.N.FN) 
S1V74LS644 IJ.nJ.FWI 
SFJ74L.S&45 [J.W.Fol! 



SN74ALSG40A-1 IN. FN) 
SN74ALS641A-I IN.FNI 
SN74ALSG4?A-1 (JSf,FNI 
SN74ALS643A-1 IN.FN) 
SN74ALS644A1 fN.FN) 
SM74ALS645A T IN, FN) 



SN74LS640 1 U.N.FN) 
SN74LS641-1 (J.N.FN) 
SN74LS642 1 (J.N.FN) 
SN74L5643 1 IJ.M.Fjy) 
SN74LS644 1 IJ.N.FNl 
SN74LS64G-1 (J.N.FN! 



, Texas 31 
Instruments 



POST OFFICE BOX 22 50 1 2 • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



640, 641, 642 

643, 644, 645 continued 



logic symbol, 'ALSfl-lOA, 'AS640, 'LS640' (ogic symbol, 'ALS641A, 'AS6<S 1 , 'LS641 1 i D g ic symbol, 'AL^42A, 'AS642, XS64zt 

roi 



dir "L 


(13 

3 EN1 IB A3 

* H 


I* 1 

M — M ^ 

131 

Ml 


Vi <] 


> *V 








m i^Y^ — = 

Ifil 




AS — y« ■*' 




A6 — f>« ^ 

181 - 




A7 M 

19* _ 




AS ■■■ j-*-^ 







a 

DIR 


tin 

(171 


Al 
A2 




A3 


i is) 


A4 


1141 

zrr 86 


AS 


ztr 86 


AE 


(12) 
-HKJ B , 


A7 


111) 


A8 



— 3 EN1 |BA| 
3 E.N? f AB] 



™ rs 
™. r-. 


G3 

3 Ehtl IBA| 
3EN2 lAB] 


(TBI 

ztr 

(171 

itr 

(IB) 


31 




G> 2 Q 


— f * 








1151 

cr 










[12J 

riu 









lojic symbol, 'ALS643A, 'AS643, 'LS643' logic symbol, 'ALS644A, 'AS644, -LS644t logic symbol, 'ALS645A, 'AS645, XS645' 

? (191 



\± 

131 


G3 

3EN1 |QAj 
3 ENZ [A8I 

* r 


(IB) 


131 


Vi v] 

E>; iV 


[HI 


T~ 

HI 




1161 


rz 




tzr 

f IE-} 








l?l 




nai 

ZtT 

MM 
riu 


(SI 




-rz 




11: 







3 ENl |BA] 
3EN2 lAB] 



MM 
(151 



zt 



■ 12J 

r 

in) 



zzr 



I2I 

^= 


G3 

3 ENl IBA] 
1! EN3 [AS] 

n r 


H8j 


Vi <] 






(17( 


t!_J 

Ul 


(IB) 


r_ 




^ MSj 

1141 






Tz: 

17) 


M3) 




TZ_ 

to 


tin 




t!Z 


Liu 






zn 



* Pin numbers shown on logic symbol! are lor J and N packages onlv. 
nc — jno internal connection. 



3-160 , Texas 

Instruments 



POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



646 , 647, 648 . 649 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bidirectional 

• Independent registers for A 
and B busses 

typical performance 



pin assignments 







MAX 


MAX 






TYPE 


DELAY 


SOURCE 


SINK 


OUTPUT 






CURRENT 


CURRENT 


TYPE 


INV 


SN54ALS646 




-12 mA 


12 mA 


3-State 


No 


SN74ALS646 




- 15mA 


24 mA 


3-State 


No 


SN74ALS646-1 




-15mA 


48 mA 


3-Sta!e 


No 


SN54ALS647 




N/A 


12 mA 


0-C 


No 


SN74ALS647 




N/A 


24 mA 


0-C 


No 


SN74ALS647-1 




N/A 


48 mA 


0-C 


No 


SN54ALSG48 




- 12 mA 


12 mA 


3-Stom 


Yes 


SN74ALS64B 




- 15 mA 


24 mA 


3-State 


Yes 


SN74ALS646-1 




- 15 mA 


48 mA 


3-State 


Yes 


SN54ALS649 




N/A 


1? mA 


0-C 


Yes 


SN74ALS649 




N/A 


24 mA 


0-C 


Ye . 


SN74ALS649-1 




N/A 


48 mA 


0-C 


Yes 


SN54AS646 




- 12 mA 


48 mA 


3-State 


No 


SN74AS646 




- 15 mA 


64 mA 


3-State 


No 


SN54AS648 




- 12 mA 


48 mA 


3-Stale 


Yes 


SN74AS648 




— 15 mA 


64 mA 


3-Slate 


1 1.-1 


SN54LS646 


19 ns 


- 12 mA 


12 mA 


3-State 


No 


SN74LS646 


19 nS 


- 15 mA 


24 mA 


3-State 


Mo 


SN74LS647 


25 lis 


N/A 


12 mA 


0-C 


No 


SN74LS647 


25 ns 


N/A 


24 mA 


0-C 


No 


SM54LS64B 


20.5 ns 


- 12 mA 


12 mA 


3-Stale 


Yes 


SN74LS648 


20,5 ns 


- 15 mA 


24 mA 


3-State 


Yes 


SN54LS649 


25 ns 


N/A 


12 mA 


0-C 


Yes 


SN74LS649 


25 MS 


N/A 


24 mA 


0-C 


Yes 



SN54ALS646 IJT, FH1 

SN54ALS647 (JT.FH) 

SN54ALS648 (JT.FHI 

SN54ALS649 (JT,FH> 

SN54AS646 (JT.FH) 
SN54AS648 (JT.FH) 
SN54LS646 IJT.FHl 
SN54LS647 (JT.FH) 
SN54LS648 (JT.FH) 
SN54LSB49 IJT.FHl 



SN74ALS646 INT.FN) 
SN74ALSB46-1 INT.FN! 
SN74ALSS47 (NT.FNI 
SN74ALS647-1 INT.FN) 
SN74ALS648 INT.FN) 
SN74ALS648-1 (NT.FN) 
SN74ALS649 (NT.FN) 
SN74ALS649-1 (NT.FN) 
SN74AS646 INT.FN) 
SN74AS648 INT.FN) 
SN74LS646 (JT.NT.FNI 
SN74LS647 IJT.NT.FN) 
SN74LS648 IJT.NT.FN) 
SN74LS649 IJT.NT.FN) 



JT. NT PACKAGES 


FH r FN PACKAGES 


1 CAB 


13 SB 


: 


l'.. r-= 


2 SAB 


14 B7 


2 CAB 


Hi BB 


3 D II? 


15 86 


3 SAB 


U B7 


A M 


16 95 


4 DIR 


IE B6 


5 A2 


17 B4 


5 A.I 


19 BB 


6 A3 


IB B3 


6 A 7 


20 B4 


7 A4 


19 92 


7 A3 


21 83 


S A& 


20 Bl 


8 nc 


22 nc 


S A6 


21 G" 


9 Ad 


23 B2 


10 A 7 


22 SBA 


10 A5 


24 Bl 


11 AS 


23 CBA 


1 1 AC 




12 GND 


" v cc 


1? A 7 | 2fi iii' - . 






13 A0 [ 27 CBA 




14 GND ] 2fl Vcc 



Texas 
Instruments 

POST OFFICE SOX 225012 • DALLAS. TEXAS J5I65 



3-1 



PRODUCT GUIDE 



646, 647, 648, 649 continued 

logic symbol, 'ALSG46, 'AS646. 'LS64&* 



53 

3 EN1 EBAj 
3 EN? [AB] 
>C4 



SBA- 
C AS- 
SAD - 



GS 
>C6 



Al-O- 



191 
AG-4*- 




lojic symbol, 'ALSG48, 'ASG4S, 'LS648 f 



SBfl- 
CA3- 
SAB— 



03 






3 EM 


IBAI 




3 EN7 


IAB1 




>C4 






G5 






>Cfi 






G7 






i 




r 



A3-**— • <■ 




logic symbol. 'ALS647, 'LS647 t 




1101 

111) 
■■■*■**- 



logic symbol, 'ALS648, 'LS649f 










(191 




1 \ G 1 




(17| 




(161 




IIS) 






4 

114) 






-**- 

113) 






TPin numbors shown on logic symbols are for JT and NT packages only, 
nc — no iniurnal connection. 



3-T62 , Texas 

Instruments 

POST OFFICE 50X 2I601I ■ DALLAS, TEXAS 75265 



PRODUCT GUIDE 



651. 652 



logic symbol, 'ALSBSl, 'AS661, 'LS651T 



pin assignments 



OCTAL BUS TRANSCEIVERS 
AND REGISTERS 

* Bidirectional 

• Independent registers for A and B 
busses 

typical performance 



TYPE 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 

current 


OUTPUT 


TYPE 
A Et 


INV 
A, 8 


SN54ALS651 


- 12 mA 


12 mA 


3 -Star? 


Yes 


SN74AL5G51 


- T5 mA 


24 mA 




Yes 


SN74AL, 5651-1 


- 15 mA, 


4a mA 


3 Scate 


Vfcf 


SN54ALS552 


- 12 mA 


12 mA 




Wo 


SN74ALS652 


- 15 mA 


54 mA 


3-Staifj 


No 


SN74ALSG52-3 


- 15 mA 


4SmA 


estate 


No 


SN54A5&5 1 


- V2 it, A 


45 mA 


3-StatQ 


Yes 


SN74ASS51 


- 15 mA 


64 mA 


3-Stare 


Y C5 


5N54A5GI>2 


- 12 mA 


48 mA 


3 Sidle 


No 


SN74AS652 


- 15 mA 


64 mA 


3* Si ate 


No 


SN54L5&51 


- 12 ■ ■ 


12 mA 


3-Slaitr 


... s 


SN74LS651 


- 15 mA 


34 mA 


3- Si WO 


Yes 


5N54LSS52 




12 mA 


3 Si.ul- 


No 


SN74L5652 


- 15 mA 


24 mA 


3-State 


No 



SW54ALS651 (JT.FHI 

SN54ALS652 (JT.FHI 

SN54AS651 (JT.FHI 
SN54AS652 (JT.FHI 
SN54LS651 IJT.FH) 
SN54LS652 (JT.FHI 



SN74ALS651 (NT.FNI 
SN74ALS651-1 (NT.FNI 
SN74ALS652 (NT.FN) 
SN74ALS6S2-1 (NT.FNI 
SN74AS6B1 (NT.FNI 
SN74AS652 (NT.FN) 
SN74LSG51 (JT, NT.FNI 
SN74LS652 IJT.NT.FN) 



BM-J2U— 
gas <JI 
CBA 
SBA 

CAB 1,1 - 
SAB-!^ 


EN1 [HA] 
£N? [ABI 
>« 
OS 
>CG 
G7 

~l — 


r 1 


<!0I 


Al-»M «T 


7l 


5 4D 


119! 


6n 1 




. 7 


A? »» ■ 

tat 




- « f * l> 

— MBl 






A4-+*— • 

(81 ' " 




■* t 

n'.i 


»» 




A6 « » t 

1.01 1 

ai<> t 

(111 1 — 








ah -4» j 






logic symbol, 'ALSG52, 'AS652, 'LS6S2t 




JT, NT PACKAGES 


1 CAB 


13 0B 


2 SAB 


14 B7 


3 GAB 


15 B6 


4 Al 


16 B& 


5 7 


17 64 


e A3 


IB 83 


7 A4 


19 B2 


8 AS 


20 61 


9 AG 


21 GflA 


10 A7 


; 2 SB A 


1 1 AB 


Z3 CBA 


12 GND 


24 V C C 



FH. FN PACKAGES 


1 nc 


IS nc 


2 CAB 


IB BB 


3 SAB 


17 B7 


4 GAB 


IB B6 


S Al 


19 B5 


6 A2 


70 IV-- 


7 A 3 


21 B3 


B nc 


22 nc 


9 A*) 


23 B2 


10 AS 


24 61 


1 1 AG 


25 GBA 


i 2 a i 


26 SSA 


13 AS 


27 CBA 


14 GND 


28 V C C 



TFin numbers shown on logic symbols are for JT and NT packages only, 
nc - no inlomat connoClion. 



Texas 3-1 
Instruments 

POST OFFICE BOX 22501? • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



653, 654 



logic symbol, 'ALSG53, 'LS653 T 



OCTAL BUS TRANSCEIVERS 
AND REGISTERS 

• Bidirectional 

* Independent registers tor A and B 
busses 

typical performance 



TYPE 


MAX 
SOURCE 
CURRENT 


MAX 
SINK 
CURRENT 


OUTPUT 


TYPE 


INV 
A, 8 


A 


6 


SNS4ALS653 


-12 mA 


1 2 mA 


o-c 


3-Slate 


Yes 


SN74ALS653 


-15mA 


24 mA 


o-c 


3-Slalo 


Yes 


SN74ALS653 1 


- 15 mA 


48 mA 


oc 


3 Slate 


Yes 


SN54ALS654 


-12 mA 


12 mA 


0-C 


3-State 


No 


SN74ALS654 


- 1 5 mA 


24 mA 


oc 


3 Si.ilc 


No 


SN74ALS654-1 


-15 mA 


48 mA 


o-c 


3-Slate 


No 


SN54LS653 


-12 mA 


12 mA 


o-c 


3 St. He 


Yes 


SN74LS653 


-15 mA 


24 mA 


o-c 


3- Stale 


Yes 


SN54LS654 


- 1 2 mA 


1 2 mA 


oc 


3 Stale 


No 


SN74LS654 


-15 mA 


24 mA 


o-c 


3-Slute 


No 



SNB4ALS653 (JT.FH) 
SM54ALS654 (JT.FH) 



SN54LS653 IJT.FHI 
SN54LS654 IJT.FKI 



SN74ALS653 INT.FN1 
SN74ALS653-1 (NT, FN) 
SN74ALS654 (NT.FNI 
SN74ALS654-1 INT.PNI 
SN74LS653 IJT.NT.FN) 
SN74LS654 UT.NT.FNI 




JT NT PACKAGES 


1 CA8 


'■ 3 OS 


2 SAB 


14 97 


3 GAB 


1 ', BG 


i ft ■ 


■•: 6! 


5 A2 




6 A3 


1 H 


7 Ail 


19 82 


B A b 


20 ai 


9 A6 


?i Sba 


10 A7 


22 SBA 


1 1 AS 


23 CBA 



12 GND 24 



V CC 



FH. FN PACKAGES 




15 nc 


2 CAB 


16 S3 


3 SAB 17 B7 


4 GAB f IB BE 


5 Al 


: "-. 


6 A2 


30 BA 


7 A3 


2^ S3 


B nc 


22 nc 


9 ft J 


23 B2 


10 AS 


34 


It A6 


25 GBA 


12 A7 


26 SBA 


13 A8 


27 CBA 


T4 GND 


2B Vqc 



I Pin numbers shown on logic symbols ore (or JT and NT packages only, 
nc - no internal connection. 



3-164 , Texas 

Instruments 

POST OFFICE BOX 325012 • DALLAS. TEXAS 



PRODUCT GUIDE 



668, 669 

SYNCHRONOUS 4-BIT UP/ 
DOWN COUNTERS 

• Programmable, look-ahead 

• Decade counter ('LS66Q) 

• Binary counter CLS669) 
typical performance 



logic symbol, '1.3668* 



pin assignments 



LOAD 



u/6 



SFTT- 
EW- 



TYPE 


COUNT 
FREO 


PARALLEL 
LOAD 


TOTAL 
POWER 


■LS668 


3? MH; 


Sync 


100 mW 


TS669 


32 MHi 


Svnc 


100 mW 



CLK— > 2,3,5, 

I >2.4.5. 



5N54LS668 (J,FH| 
SN54LS669 (J.FHI 



SN74LS668 (J.N.FN) 
SN74LS663 (J.N.FIV) 



CTRDIV10 
MT lLOAOl 
M2 [COUNTI 
M3 [UP] 

3.5CT- 
4.5CT- 



m [DOWN] 
65 



C6 



4 *•* ' i f 5 ' f 



J. N PACKAGES 


FH. FN PACKAGES 


1 UiD" 


9 LOAD 


1 nc 


11 nc 


2 CLK 


IP EN1 


2 UiC 




3 A 


11 G 


3 CLK 


13 Wf 


4 


12 Q C 


4 A 


Id Qd 


Si C 


13 Qq 


5 a 


is o c 


6 D 


14 Q A 


D 


16 nc 


l.V 


15 m 


7 C 


17 Q a 


9 GHO 




a d 


i a oa 




9 EHP 


1 9 ROfl 




io cm 


20 VCC 



Ml 



121 



141 



(121 



•OA 
■0-B 
■Oc 
-dp 



logic symbol, 'LSBG9 t 



LOAD — ♦ 



ENT- 
ENP- 



13! 



CTRDIV16 
Ml [LOADl 
M2 [COUNTI 
M3 IUP) 
M4 IDOWN] 
G5 
06 

2.3.5.6+/C7 
> 2,4,5.6- 



3.5CT-15 
4.5CT-0 



ill 



-Oft 
-G-B 
-QC 



670 

4-BY-4 REGISTER FILES 

• 3-statQ outputs 

• Simultaneous read/write 

• Expandable to 1024 words 

typical performance 



logic symbol* 



pin assignments 



ADDRESS 
TIME 


ENABLE 
TIME 


POWER/ 
BIT 


34 ns 


19 ns 


9.3 mW | 



SN54LS670 (J.FHI SN74LS670 IJ.N.FNI 




2AV 



Ql 
02 



J. N PACKAGES 


FH. FN PACKAGES 


I D2 


9 02 


1 nc 


1 1 nc 


2 D3 


TO Ql 


2 D2 


12 Q2 


3 D4 


11 Gr 


3 D3 


13 Ql 


A P.Q 


i : G w 


4 D4 


14 Gr 


6 A A 


13 Wg 


5 R B 


1 5 Eyy 


6 Q-I 




6 rt£ 1 16 nc 


7 D3 


ir, n i 


7 R A 


i? w e 


a GND 


iS Vf-r 


8 Q4 


IS w A 




9 03 


19 01 


10 GND 


20 V CC 



T Pin pumbert jhown on logic symbols are for J and IM package* only, 
nc — no internal connection. 
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PRODUCT GUIDE 



671, 672 

4-BIT UNIVERSAL SHIFT 
REGISTERS/LATCHES WITH 
THREE-STATE OUTPUTS 

• '671 has direct SB clear 

• '672 has synchronous SR clear 

• Expandable lo anv word length 

• Multiplexed outputs for shift 

register or latched data 

• Four modes of shift register 

— Inhibit clock 

— Shift right 
-Shift left 

— Parallel load 
typical performance 



logic symbol, 'LS671 T 
; (121 



R/S 



RCK 



G - 

£1111 



19! 



> CI I 



EN22 
G21 



> C4 



TYPE 


TOTAL 
POWER 


'LS671 


170 raW 


■LS672 


170 mill 



o- 

SER L J 



1 1 1 



BI 

w 

15) 


1,4D 1 1 1 D 


21 [> 
21 22V 


1181 
[171 
116) 


IllD 

3,4D 1 


ji r> 

21 22 y 


3.4D Il2£_ 


21 [> 
21 22V 


(61 

J7J 




1151 


3,4D |1ID 
2.4D Z2J 


21 > 
21 22 V 



-OA 

-Ob 
-o c 



SN54LS671 (J.FHJ SN74LS671 (J.N.FN) 
SN54LSG72(J.FH) SN74LS672 U,N,FN) 



logic symbol. 'LS672T 



>Cll 



EN22 
G21 



>04 

-II- 



0- 
SER L - 



131 


1,4D [IIP 
3.40 223 


21 > 
21 22 V 


(1BI 


(41 


117) 


LU£_ 


21 t> 


15) 




21 22V 


1161 


3.40 L]£_ 


21 t> 
21 22 V 


(61 
17) 




115) 


3.4D 1 1 1P 
2.4 D z2 „ 


21 r> 

21 22 V 







■o A 
-Qb 
-q c 
-o D 



* Pin fiumben shown on logic symbols Ufa for J ond N package; only, 
nc — no internal connection. 



pin assignmonts 



J. N PACKAGES 


1 SER B 


11 R/S" 


2 srck 


12 S 


3 A 


13 SI 


4 B 


14 SO 


8: C 


15 Op 


6 a 


16 Q C 


7 SER L 


17 Or 


a SricTJT 


ia o A 


9 RCK 


1 9 CASC 


10 GND 


20 Vcc 




FH, FN PACKAGES 


1 S€n R 


1 1 Rr5 


2 SACK 


12 G 


3 A 


13 SI 


4 B 


14 SO 


5 C 


15 D 


6 D 


16 C 


7 SER t 


17 8 


a sn6.fi 


IB Q A 


9 RCK 


19 CASC 


10 QUO 


20 V c c 



3-166 , Texas 

Instruments 

fOST OFFICE BOX 22 50 1 2 • OALLAS. TEXAS J526S 



PRODUCT GUIDE 



673 

16-BIT SHIFT REGISTERS 

• 16-bit serial-irt/serial-out shift 

register with three-state 
outputs 

• 16-bit parallel-out storage 

register 

■ Converts serial to parallel 

data ffow 
typical pflrforrnanca 



logic symbol* 



pin dssi si* merits 



MOOE/STRCLK 




TYPE 


SHIFT 
FREO 


TOTAL 
POWER 


■LS673 


20 MHz 


255 mW 



SN54LS673 (J,FH) 



SN74LSS73 (J.N.FN) 



- 11.3.4D 


9D 1021 1 


- 12.3.4D 


3D 10212 






















































26 3 r 4D ?'-> 


9D 10226 





J. N PACKAGES 


I CS 


13 Y5 


2 SH CLK 


14 YG 


3 BilW 


15 VT 


4 STRCLB 


16 VB 


5 MODE 'STRClR 


17 Y9 


6 S£fl.'Q1'5 


16 VIO 


7 VO 


19 Y1 1 


8 ¥1 


20 YIZ 


9 Y2 


21 Y13 


10 Y3 


2? Y14 


i 1 Yd 


23 V15 


1 2 GND i 


2d V C C 



116) 
1171 



120] 
(21! 



V2 

Y3 

Y4 

V5 

Y6 

Y7 

YB 

Y9 

Y10 

Vll 

Y12 

Y13 

Y1J 

Y1S 



fH. FN PACKAGES 


1 nc 


1i5 nc 


2 55 


16 Y5 


3 5H CLK 


1 7 Y6 


d B/W 


18 Y7 


s mm 


19 Y8 


6 MODE'STRQR 


20 Y9 


7 SEBrfOlb 


21 Y10 


B nc 


2 2 nc 


9 YO 


2 3 Yll 


10 Y1 


24 Y12 


1 1 Y2 


25 Y13 


12 Y3 


26 Y14 


13 Y4 


27 Y15 


li CMS 


28 V C C 



674 



logic symbol 



pin assignments 



16-BIT SHIFT REGISTER 
■ Performs parallel to serial 

conversion 
• Three-state outputs 
typical performance 



TYPE 


SHIFT 
FREQ 


TOTAL 
POWER 


'LS674 


20 MHz 


125 mW 



cs 

CLK 



12) ^ >C4<0/1/2I-* 



SN54LS674 U.FHI SN74LS674 (J.N.FN) 



PJ • 
P3 • 
P4 • 



P10 ■ 

P11 ■ 

P12 ■ 
P13 ■ 
P14 ■ 
P15 



J, N PACKAGES 


FH, FN P 


A.CKAGES 


i 


13 


P5 


1 nc 


16 




2 CLK 


14 


Pfl 


2 


C5 


16 


p& 


3 flArV 


IB 


P7 


3 


CLK 


n 


PB 


4 nc 


10 


PS 


4 




; B 


P7 


5 MODE 


17 P9 


5 nc 


10 


P9 




IS P10 


a 


MODE 


20 


P9 


7 PO 


i B 


PI 1 


7 


SER/UI 5 


2'. 


P10 


8 PI 


20 


PI 2 


8 


nc 


22 nc 


9 P2 


V 1 


P13 


8 PO 


23 


P1 1 


10 P3 


u 


PI 4 


10 


PI 




P12 


11 PA 


23 


PI 5 


1 1 


P2 


25 


P13 


12 GND 


2 A 


VCC 


12 


P3 


26 


P\4 








13 


P4 


27 


PIS 








14 




1 ' 5 


vec 



■o 
3 

u 
3 

O 



t Pin numbars shown on logic symbol* are I or J and N pBCkagos only, 
nc — no iniprnal ennnoction. 
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Instruments 

POST OFFICE BOX 226012 • DALLAS TEXAS 7S265 



PRODUCT GUIDE 



677, 678 

ADDHESS COMPARATORS 

• 'ALS677 is a 1 6-biI to 4-blt 
comparator with enable 

• ALS678 is a 1 6-bit to 4-bit 
comparator with latch 

typical performance 



logic symbol, 'ALS677T 



TVPE 


DELAY 


POWER 


'ALS677 






'ALS678 







SN54ALS677 (JT.FHI SN74ALS677 (NT r FN! 
SN54ALS678 1JT,FH) SN74ALS67B (NT, FN} 



logic symbol, 'ALS678T 




pin assignments, 'ALS677 



1311 



1131 





FADDWLSSCOMPJ 


EN 






F' 1 


-i 








-i 






>P * 








P> | 


■ i 
















. -i 




zi 


4 






E2 


P ;» 5 


. -i 




22 


P> * 


■ -i 




14 


i 






t> 7" 


■ ■ i 






7, 






Z4 


r ,i e - 

I- 


-i 




Z7 


0- 


- -i 




21 


& 






PiilO- 


- -i 




13 


m 






ZtQ 


ir 


- -l 




Zn 


12- 


- -i 




Z12 


13* 








-i 




ZlS 


13^ 






ZM 


F>1+ 

14' 


-i 




fib 


P- IS 


-i 




218 


is- 








IS' 





JT. NT PACKAGES 


FH. FN PACKAGES 


t Al 


13 AT 2 




15 nc 


2 A2 


1* A13 


1 Al 


16 A12 


3 A3 


15 A54 


3 A3 


17 A13 


4 A4 


16 Al & 


4 A3 


18 A14 


5 A5 


17 A 1 a 


5 A4 


19 Al & 


B A6 


1 B PO 


5 AS 


20 A16 


7 A7 


13 PI 


7 A6 


21 PO 


6 AH 


20 P2 


B nr 


22 ne 


9 A9 


21 P3 


9 A7 


23 PI 


50 AlO 


22 V 


irj AH 


24 P2 


11 All 


23 G 


11 A3 


25 P3 


12 GND 


v cc 


12 AID 


26 y 






13 All 


27 fi" 




i=: GND 


29 Vcc 



pin assignments, 'ALS678 



JT, NT PACKAGES 


FH, FN PACKAGES 


1 Al 


13 A 1 2 




15 nc 


2 A2 


14 A13 


2 A1 


16 Al 2 


3 A 3 


15 A14 


3 A2 


17 A13 


a 4 


16 A] 5 


4 A3 


IS A14 


6 A5 


17 Al B 


5 A4 


19 A! 5 


6 AG 


IB PC 


6 AS 


20 A16 


; a 7 


19 PI 


.' Afi 


21 PO 


AS 


20 P2 


8 nc 


27 nc 


9 AS 


21 P3 


9 A7 


23 Pi 


10 A1D 


.- y 


10 AB 


24 P2 


11 Al 1 


23 C 


1 1 AS 


25 P3 




7.4 / cc 


12 AlO 


25 Y 






13 All 


27 C 




- GND 


2B V(;c 



iPin numbers shown on logic symbols tire (or JT and NT packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



679, 680 

ADDRESS COMPARATORS 

* 'ALS679 is a 1 2-bit to 4-bit 
comparator with enable 

• "ALS680 is a 12-bit to 4-hit 
comparator with latch 

typical performance 



I TYPE 


DELAY 


POWER 


'ALS679 






| 'ALS680 







SN54ALS679 U.FH) 
SN54ALS6B0 <J,FHt 



SN74ALS679 IN.FNI 
SN74 ALS6BO (N.FNI 



logic symbol, 'ALS679I 



PI 



P2 



1151 

I") 



P3- 



At 



I ii 



pin assignments, J AL5G79 





[ADDRESS COMPl 




[P MHimiffT 1 - 17.11.1*1 


"1 


^ \ 


— — 






P s 2- 
2 ■ 






} 


P > 3 ■ 


- 1 






3- 






21 


P> * ■ 


1 




Z2 


■1 






P> 6- 


- -1 




23 


5 






Z4 ' 


* 

B 


. - \ 




Zfl 


P^ T * 


■1 




u 


7 






1 


* i 




Z7 


I 






28 


9 

i 


■ l 




29 


P.»10 


: 




ZIP 


10 






p>n 


. *l 




£11 


ii 






.' i ;■ 


Pj 12 
12 







J, N PACK A OS 5 


FH. FN PACKAGES 


1 Al 


1 1 AlO 


1 Al 


1 1 AlO 


3 A2 


12 All 


2 A2 


12 All 


3 A3 


13 A12 


3 A3 


1 3 A l 2 


-: A4 


14 PC 


A M 


1 _; PQ 


5 AS 


15 P. 


5 A& 


15 PI 


6 A6 


16 PI 


6 A6 


16 P2 


7 A7 


17 P3 


7 A7 


17 P3 


B AS 


1H 1 


B AS 


16 V 


3 A9 


* 9 G 


9 A9 


19 G 


10 GMD 


20 VCC 


10 GND 


20 VCC 



logic symbol, "ALS6B0 t 



pin assignment, 'ALS680 



— 

„ I HI 



; ha 
. tin 



|AUDRL5SCOlW| 



20D 



J, H PACKAGES 


FH, FN PACKAGES 


1 Al 


1 1 AlO 


1 Al 


11 AlO 


2 A2 


12 All 


2 A3 


12 AH 


3 A3 


13 A12 


3 A3 


13 A12 


4 A4 


14 PO 


4 


14 PQ 


& A5 


16 PI 


& A5 


15 PI 


6 AG 


19 P2 


6 A6 


16 PZ 


7 A7 


17 P3 


7 A7 


17 P3 


B AS 


IB r 


B AR 


IB Y 


B A3 


19 C 


9 AS 


19 C 


10 QHD 


20 V CC 


10 GNO 


zo v cc 



j Pin numbers shown on logic symbols are for J and N packages only, 
nc - no internal connection. 
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PRODUCT GUIDE 



681 



logic symbol* 



4-BIT PARALLEL 
BINARY 

ACCUMULATORS 

• Contains two synchronous 

registers 

• B register frequency - 20 MHz 

• Arithmetic operations include 

B minus A anti A minus B 

• Bus-driufng I/O ports 

typical performance 



ASO 
AS1 
AS? 
M 
c„ 

RSO 
RSI 
HS2 
CLK 



(171 



1 1 

t-> 



2 

>C28 

22*-/24-»>[ai>cd,tosit;il] 
23*/25-Hab<:.arithm«icJ 



TYPE 


LOAD 
TIME 


ACC 
TIME 


'LS681 


75 ns 


50 ns 



SNMLS681 (J.FHI 
SN74LSS81 (J,N,FN) 



ci 



!ALUI 



(0...71CP 
(0 ... 71 CG 
«J ... 7| CO 



> EN 



20 
31 



REG4 






■ 30.27,280 




p[1l 


■31.27.2SD 


P[2l 


• 32,27 .2BD 


P|4| 


■33 2?,2ar> 


PISI 


SRG4 






(24/25I28D 
V 22/23 


M 


qui 


■ 30(20/211280 






■3H20/21I28D 


[bl 


Q[2! 


■32120/21I28D 






23.28D 


to] 


Q[4) 


V25 







V24 
22.28D 

33120/2)1280 



Id] 



ALU 





[1121.27 V 
230 



|2| 21,27 V 
231 



13121.27 V 
232 



III 27.27 V 
233 



r 

a 

c n+4 



(131 
1121 
111! 



pm assignments 



J, N PACKAGES 


1 CLK 


i : 1/03 


2 R52 




3 RS1 


f3 i/Oi 


4 h.so 


14 UQQ 


5 LI'HO 


IS M 


6 C n 


16 AS 3 


7 G 


17 AS1 


a c n+4 


TB ASO 


9 P 


1 9 PJ/LO 


tO GND 


20 V CC 




f H r FN PACKAGES 


I C1K 


T T 1. 03 


2 P.S2 


ia if 02 


3 RSI 


13 I/O I 


■1 n S 


14 l/OO 


B li/ho 


15 M 


* Cn 


16 AS2 


7 G 


1 ? AS'I 


S C n + 4 


19 ASO 


9 n 


19 RL.'LQ 


10 GND 


20 V CC 



IPin numbars shown on logic symbols are for J and N packages anty. 
nc — no internal con miction. 
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682, 683. 684, 685 



8-BIT IDENTITY 
COMPARATORS 

• Compares (wo 8-bir words 

• TS682 and 'LS683 includes 

20-kilnhm pull-up resistor 
on Q inputs 

typical performance 



logic symbol, 'LSBB2, 'LS6B4 ' 



pin assignments 



P0- 
Pl - 

n - 



TYPE 


COMPARE 
TIME 


TYPE 
OUTPUT 


TOTAL 
POWER 


■LS682 


14 ns 


Totem Pole 


210 mW 


'LS683 


24 ns 


O-C 


210 mW 


■LS684 


16 us 


Totem Pole 


200 mW 


'LS685 


24 ns 


O-C 


200 mW 



SN54LS682 IJ.FHI 
SN54LS683 (J.FH) 
SNS4LS684 I J.FH) 
SN54LS685 (J.FHI 



P5 - 

P6- 
P7 - 

Q0 - 
01- 
02- 

03- 
□4- 
(25- 



SN74LS682 (J,N,FN[ 
SN74LS683 (J.N.FNI 
SN74LS6B4 (J,N,FN) 
SN74LS685 IJ.N.FNl 



!2) 




COMP 


I4I 




(CI 






(8| 






(til 




► P 


(131 




P-Q 


1151 






1171 










m 


Ua 




151 




17) 




P>Q 


101 






112) 






f!4l 






1161 






1181 


'-' 7. 




— 







J. N PACKAGES 


FH. FN PACKAGES 


1 P>?5 


1 1 P4 


1 P>n 


1 1 P4 


2 P0 


1 ! Q4 


2 PO 


1! 04 


3 00 


13 P5 


3 00 


13 PS 


4 PI 


Id QS 


4 PI 


. 05 


5 Dl 


IS Pf> 


5 Ql 


IS P6 


6 92 


16 OS 


6 PZ 


16 OS 


7 Q2 


17 P7 


7 02 


17 P7 


El P3 


IP- 0.7 


8 P3 


18 Q7 


9 0.3 


is IT-3" 


9 Q3 


19 P-0 


\0 <■'.□ 


20 V CC 


tO G'.D 


20 V CC 



logic symbol, J LS633, 





0) 

■g 

'5 

(J 

+■> 
o 

TJ 
O 



T Pin numbers thqwn on Sogic symbols aro lor J and N package* only, 
rvc - no internal connection. 
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PRODUCT GUIDE 



686, 687 

3-BfT IDENTITY 
COMPARATORS 

• Compares two 8-bit words 

typical performance 



logic symbol, *LS6S6t 



pin assignments 



TYPE 


COMPARE 
TIME 


TYPE 
OUTPUT 


TOTAL 
POWER 


'LS686 


17 ns 


Totem-Pole 


270 mW 


'LS687 


22 nj 


O-C 


220 mW 



121 



113) 



SN54LS686 (JT.FH) SN74LS686 (JT.NT.FN) P7- 
SNB4LS8S7 (JT.FH) SN74LSe87 (JT.NT.FN) 



CQMP 

[> 



II V 



JT, NT PACKAGES 


FH, FN PACKAGES 1 


1 P>CI 


1 3 P-i 


1 nc 


1 5 nc J 


2 Gl 


14 04 


2 F>H 


16 P4 1 


3 PO 


1 5 P5 


3 rji 


1 7 04 


GO 


16 OS 


4 PO 


i g P5 


b pi 


1 7 P6 


5 QO 


t9 05 


e Qi 


18 QG 


6 PI 


20 P6 


7 nc 


19 nc 


■ □ 1 


21 06 


S P2 


20 P7 


ic 


22 nc 


9 Q2 


21 Q7 


9 nc 


23 nc 


10 P3 


2? P^Q 


10 P2 


24 PT 


11 03 


23 52 


1 1 Q2 


25 07 


12 GND 


24 Vfjc 


12 P3 


.'r, P Q | 






13 03 


27 G2 




14 GND 


28 V CC 



logic symbol, 'L5687 T 



01 
G2 
1 1 (l\ 



COMP 



pi - 

P2- 
P3- 
P4- 
PS- 
PB- 
P7- 

QO- 
01- 
02- 



■01) 



2j>>a O 



06- 
Q7- 



tPin numbers shown on logic symbols are for JT ond NT packages only, 
nc — no internal connection. 
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688, 689 

B-BIT IDENTITY 
COMPARATORS 

• Compares two 3-bit words 

typical performance 



logic symbol. 'ALS688. 'LS688I 



TYPE 


COMPARE 
TIME 


TYPE 
OUTPUT 


TOTAL 
POWER 


■ALS688 


9.5 ns 


Tolem Pole 


37.5 mW 


■ALS6B9 


1 5. .5 ns 


O-C 


37.5 mW 


■LS688 


14.5 ns 


Totem-Pole 


200 mW 


LS689 


23 ns 


O-C 


200 mW 



SN54ALS8B8 (J.FH) 
SN54ALS689 U.FHI 
SN54LS688 U.FHI 
SN54LS689 (J,FHI 



SN74ALS688 IJ.FN) 
SN74ALS683 IN.FNI 
SN74LSS88 IJ.N.FN) 
SN74LS6B9 IJ.N.FN) 



pin assignments 



01- 
02- 
Q3- 
04- 
05- 
06- 
07- 



COMP 



1P-0 



119) 



J. N PACKAGES 


fH, FN PACKAGES 


1 S 


I I PA 


1 £ 


I 1 P4 


1 PO 


12 04 


2 PO 


12 04 


3 00 


13 P6 


3 QO 


13 P5 


4 PI 


14 Q5 


4 Pt 


14 aa 




15 PB 


5 01 


15 PS 


6 P2 


16 Qfl 


6 f»2 


16 06 


7 02 


17 P7 


7 Q2 


17 P7 


S P3 


18 07 


fi P3 


Ifl G7 


9 03 


12 f Q 


9 03 


19 P = Q 


10 GND 


20 V CC 


10 GND 


20 V C C 



logic symbol. 'ALS689, 'LS6891 



P3- 



02- 

I 

03- 
04- 
05^ 
06- 
07- 



COMP 



1P-0 



t Pin numbers ihown on logic symbols ore for J and N packages only, 
nc — no internal connection. 
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690. 691 
692. 693 

SYNCHRONOUS COUNTERS 
WITH OUTPUT REGISTERS 

• Multiplexed three-state 

Outputs 

• 4-bit counters/registers 

• 'LS690\ 'LS692; Decade 

counters 

• 'LS691, 'LSG93: Binary 

counters 

typical performance 



TYPE 


CLEAR 


MAX 
CLOCK 
EREQ 


TOTAL 
POWER 


'LS690 


Direct 


20 MH; 


237 mW 


'LS691 


Direct 


20 MHz 


237 mW 


'LS692 


Sync-L 


20 MHz 


237 mW 


■LS693 


Sync-L 


20 MHz 


237 mW 



SN54LS690 (J.FH) 
SN54LS691 (J.FH) 
SN54LS692 IJ.FHI 
SN54LS693 [J.FHI 



logic symbol, 'LS692+ 




EN23 
Q21 



11R12 
>C11 



CTRDlVl6 
5R6 

Ml [LOAD] 
M2 [COUNTI 
G3 3CT-9 
G4 
CS/2.3.,4* 



!,5D [U 



6 IIP 1221 



logic symbol, 'LS690^ 



|12J p 



RCLR-aLrv 

RCK 



R12 
>C11 



CCLR 
LOAD 

ENT- 
ENP- 
CCK- 



m I 



EN23 
1321 



CTROIV10 

R6 

Ml [LOADI 
M2 ICOUNT] 
G3 3CT=3-)-222 

at 

>C5/!,3,4* 



(5. 



i.5d in 



G 11D 



12121 
1 _23V 
21 



HI 



1171 
[101 
115! 



-OA 

-o B 

■Qc 



logic symbol, 'LS691* 



SN74LS690 IJ.N.FNI 
SIM74LS691 (J.N.FNI 
SN74LS692 (J.N.FN] 
SN74LS693 (J.N.FN) 




I 



MUX 



CTROIV16 

RS 

Ml ILPAD1 
M2 [COUNT] 
G3 3CT=15 
G4 

>C5/2,3,4t 

3 — C. 



B 110 12 21 r> 

— - _23V 



I2| 



[8] 



-Q C 

-a D 



logic symbol, , LS693 t 



117I 
1 161 
1151 



-OA 

-□b 

■Oc 

Po 




EN23 
G21 



11012 

>cn 

CTRDIVT6 
iRS 

Ml ILOAOI 
M2 [COUNTI 
G3 3CT-16-fZ22 
G4 

>C5/2.3.4' 
P — C. 



1.50 [1| 



IIP 12fa l 
21 



pin assignmonts 



J. N PACKAGES 


1 CCLFI 


1 1 RlC 


2 CCK 


12 G 


3 A 


13 LOAD 


4 B 


M EJVT 


5 C 


IS Qd 


6 D 


16 


7 ENP 


I' Q B 


8 flCLfl 


18 Q A 


9 rck 


19 RCO 


1 GND 


20 V cc 




FH, FN PACKAGES 


1 CCLfl 


11 P./C 


? CCK 


12 G 


3 A 


1-3 LGA2 


4 3 


14 EMI- 


5 C 


TS Qq 


e d 


16 Q r 


l >\r 


17 O e 


H HCLH 


18 A 


9 ftCK 


T.9 BCO 


10 GMD 


20 Vcc 



23 V 



[21 



HI 



|8| 



-OA 

-Q B 

-Qc 
-On 



^ Pin numtrtrs shown on logic symboli are for J and N 
nc — no internal connection, 



packages only. 
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PRODUCT GUIDE 



696. 697. 698, 699 

SYNCHRONOUS UP/DOWN 
COUNTERS WITH OUTPUT 
REGISTERS, MULTIPLEXED 
THREE-STATE OUTPUTS 

• 4-bit counters/registers 

• 'LS696, 'LSegB: Decade 

counters 

• 'LS697, '1^699: Binary 

counters 

typical performance 



TYPE 


MAX 
CLOCK 
FREQ 


CLEAR 


TOTAL 
POWER 


'(-S696 


20 MHi 


Async-L 


237 mW 


■LS697 


20 MHz 


Async-L 


237 mW 


■LS69B 


20 MH* 


Sync-L 


237 mW 


■LS699 


20 MH/ 


Sync-L 


237 mW 



SN54LS696 (J,FH) 
SN54LS697 (J.FH) 
SN54LS698UFH) 
SNB4LS699 U.FHI 



R /cJU!- 



EN24 

G21 



■ >C11 



L0A0- 




SN74LS696 (J.N.FNI 
SN74LS697 IJ.N.FNI 
SN74LS698 IJ.N.FNI 
SN74LS699 <J,N,FN) 
logic symbol, ■LS6fl6t 

-rm 



CTRD1V10 

RS 

Ml ILOAD] 
M2 ICOUNT] 
M3 IUPI 
M4 lOOWN) 
G5 3.5CT-9-I-Z22 
G6 4,5CT-0. 
>C7 
2,3,5,6* 
2,4,5.6- 



JSL 



[11 



V23 



22,23 



1 ID 



21 L> 



121 



141 



(81 



Loc 

i-QD 



pin aitignments 



J, N PACKAGES 


FH. FN PACKAGES 


I U*D 


1 1 PlC 


1 U'D 


1 1 R.'C 


2 CCK 


12 B 


2 CCK 


12 G 


3 A 


13 LOAD 


3 A 


13 LOAD 


4 B 


U ENT 


4 9 


14 ENT 


5 C 


15 Q D 


5 C 


15 Qo 


6 


16 Qc 


6 D 


IB Q C 


7 W 


17 o 8 


7 t"p 


17 Qb 


s cClH 


IS Qa 


S flfflJ 


1 B Qa 


9 HCK 


is Hf.u 


9 RCK 


U! RCO 


10 GND 


20 Vcc 


10 GND 


20 VCC 



-1121 I 



F.N24 
021 



. 191 



CCLR 
LOAD 



1131 



logic tymbol, 

"mTJ!! 



en 



CTHDIV16 

RB 

I Ml [LOAD! 
M2 couM ; 

M3 [UP] 
M4!00WN| 
■ 14 ll^ 05 3,5CT-15.j.Z22 
4.SCT-0 



L RCO 




"5 

o 

3 
"D 

O 



t Pin numbers shown on lootc symbols »r« (or S »nd N packers only, 
no — no Internal connection. 
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PRODUCT GUIDE 



696, 697, 698, 699 

logic symbol, *LS69B f 



continued 



Lc4 



ENZS 
G21 



>C11 



- ( 'J is. 

. ni 



i WAr 



ENT 
CCK 



ctrdivio 

7RB 

Ml [LOAD! 
M2 ICOUNT] 
NO [UP) 
M4 [DOWN] 
G5 3,5CT=9 
«.5CT*0 
>C7 

>2.3,5,6< 
> 2.4.5.6- 



£22 
V23 



>C11 



- 1 1 J w 

s — 

i — 

- in 



JJIL 



•1^ 



K— ♦ >C7 

| > 2.3.5.1 

I > 2.4,5.1 



logic symbol, 'LS699 T 
MUX 



pin assignments 



EN24 
G21 



CTROIV16 
TUB 

Ml [LOADl 
M2 ICOUNTI 
M3 IUPJ 
M4 IDOWNJ 
G5 3.5CT=15 
GC 4.SCT-0 



Z22 
V23 



1 X N PACKAGES 


i u.n 


1 3 R.'C 


2 CCK 


12 ti 


3 A 


13 t.QAD 


4 B 


14 ERT 


5 C 


'5 D 


6 □ 


IB Q C 


7 Hff 

a cTOT 


17 Q B 
'6 Q A 
19 FICU 


Li Rt>; 


10 GND 


20 Vcc 



JUL, 



131 


1.7D [t| 


ah id 




21 t> 


II-: 


Jfl — 

js — 




a 




[21 


117) 


141 


1161 


J£!_. 


[151 


[S| 







-OA 
-0 B 

Lot 

i - 

-Gp 



756 

OCTAL BUFFERS/LINE 

DRIVERS/LINE RECEIVERS 

(WITH OPEN-COLLECTOR OUTPUTS! 

• Open collector version 
of 'AS24D 



logic symboJl 

- m 
1G — 



Ml 2- 

,Aji!L 



SN54AS756 U.FHI 



SN74AS756 (N.FNI 



1A4 J2- 



»i i!2L, 

JA3-™ 



ZA3 -UiL 

iaiJIZL 



757 

OCTAL BUFFERS/LINE 

DRIVERS/UNE RECEIVERS 

(WITH OPEN-COLLECTOR OUTPUTS) 

• Open collector version 
Of "AS241 



logic symbol | 



SN54AS757 fJ f FH) 



SN74AS757 fN.FN) 



2A1 
2AZ 
2A3 
7A« 



Ml) 



f Pin numbers shown on logic symbol* ora Hot J and N packages only, 
nc — no internal connection. 



131 


1.7D [II 


afiio 




21 t> 


I1SJ 


-ID 




3 


2124 V 


117) 


121 


15) 


[4] 


(16) 


16) 


[81 


(151 



-□A 

-o B 

-Oc 

-Qd 



FH. FN PACKAGES 


1 U.'D 


1 1 FTC 


2 CCK 


12 C 


3 A 


13 lOaT 




4 B 


14 £N1 




5 C 


15 D 


6 D 


16 Q C 


7 ENP 


17 n B 


B CCtlT 


18 Q A 


9 RCK 


19 - . ] 


l GNU 


20 V CC 



pin assignments 



EN 


Mia ,y, 

=*-!liL ivj 


J h N PACKAGES 


FH, FN PACKAGES 


1 iff 


1 1 2A1 


1 iG 


1 ! 2A1 




2 IA1 


12 1 Y4 


2 1A1 


12 1 Y4 




3 2Y4 


13 2*2 


3 2Y4 


13 2A2 




4 1 A2 


l* 1 Y3 


4 1 A2 


14 1 Y3 






5 2Y3 


15 2A3 


5 2Y3 


1* 7A3 


EN 




6 1A3 


t6 1Y2 


6 IA3 


16 IY2 


7 2Y2 
1 A4 


1 7 2A4 
IS 1 VI 


7 2y2 

a i A4 


1 J 2 A 4 
IB IYI 


t> S> 


2Y1 

S^J2. 2V2 
!Y 3 


9 2Y1 


19 ?G 


9 2Y1 


IS 2G" 




10 GND 


™ v cc 


10 GNO 


20 V CC 









pin assignments 



-HE. , ¥ , 
MS ,ri 


J. H PACKAGES 


FH- FN PACXAGES 


1 lG" 


1 1 2A1 


! l TT 


11 2A1 


2 1A1 


12 1Y4 


2 1A1 


12 1Y4 


3 2V4 


13 2A2 


3 2Y4 


1 3 2A2 


'"" IY3 

!•» 1Y< 


4 1A2 

5 2Y3 


14 1 Y3 

15 2A3 


4 1 A? 

h 2Yj 


14 T Y3 


— !21 w.i 

2! ZY2 


6 1 A3 


IB 1 Y2 


■ A3 


15 2 A3 

16 1Y2 


7 2Y2 


1 7 2A4 


7 2Y2 


1 7 2.A4 


9 1A4 


IS IYI 


S 1A4 


IH 1 VI 


9 2Y1 


19 ZG 


3 2Y1 


19 2G 


151 


10 GND 


■■■ V CC 


30 GND | 20 V CC | 


2Y3 

131 

2V4 







176 



, Texas 
Instruments 

POST OFFICE BOX IJ50IJ • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



758 



QUADRUPLE BUS 
TRANSCEIVERS 

(WITH OPEN-COLLECTOR OUTPUTS) 

• Open-collector version 
of 'AS242 



SN54AS758 IJ.FHI SN74AS758 IN, FN) 




tun assignments 



759 



logic symbol * 



QUADRUPLE BUS GBA- 
TRANSCEIVERS GAB- 
(WITH OPEN-COLLECTOR OUTPUTS) 

• Open-collector version 
of 'AS243 

SN54AS759 (J.FH) SN74AS759 (N.FNI 



760 



logic symbol 



OCTAL BUFFERS/LINE 
DRIVERS/LINE HECEIVERS 
(WITH OPEN-COLLECTOR OUTPUTS) 

• Open-collector version 
ol 'AS244 

SN54AS760 U.FHI SN74AS760 (N.FNl 



1G 

1A1- 
1A2- 
1A3- 
1A4- 



121 


t> 


s 


(1BI 


14) 




1161 


(El 




(141 


18) 




-.. (121 



2G 

2A1 ■ 

2A2- 
2A3- 
2A4 - 



(19l f 



J,N PACKAGES 


FH.FN PACKAGES 


1 GAB 


8 B4 


1 nc 1 11 nc 


~1 r*c 


9 B3 


2 GAB 


12 B4 


3 A1 


10 B2 


3 nc 


13 B3 


4 A2 


11 Bl 


4 Al 


\a B2 


5 A3 


12 nc 


5 nc 


15 nc 


6 A4 


13 G9A 


6 A2 


16 Bl 


? GND 


14 V CC 


7 nc 


1 j w 




8 A3 
g A4 
10 IV. D 


18 nc 

19 GBA 

20 V CC 



pin assignments 



113) 
111 


ENl 
EN2 

n H 


1111 




Qi <3 

C> 2 


IT, 

(10) 












IS] 






-4-II — 



J,N PACKAGES 


FH.FN PACKAGES 


1 GAB 


S EH 


1 nc 


11 nc 


2 nc 


9 B3 


2 


GAB 


12 B4 


3 Al 


10 


B2 


3 nc 


13 83 


4 A2 


11 


31 


4 


Al 


14 B2 


5 A3 


12 


nc 


5 


nc 


15 nc 


e Aa 


13 


GBA 


6 


A2 


If. Bl 


7 GND 


14 




7 


nc 


17 nc 








8 


A3 


13 nc 








9 


A4 


19 GBA 








10 


GND 


20 V CC 



pin assignments 



(111 






(131 




S "i 


(15) 


15) 




1171 


13) 









IV! 
1Y2 
1V3 
1Y4 



2Y1 
2V2 
2Y3 
. 2Y4 



J.N PACKAGES 


FH.FN PACKAGES 


i liS 1 11 2A1 


1 1G 


11 2A1 


2 1A1 


12 '. ■ -I 


2 1A1 


12 1Y4 


3 2Y4 


13 2A2 


3 2Y4 


13 2A2 


4 1A2 


14 1Y3 


4 1A2 


14 1Y3 


5 2Y3 


15 2A3 


5 2Y3 


15 2A3 


6 1A3 


16 1Y2 


6 1A3 


10 1Y2 


7 2Y2 


17 2A4 


7 2V2 


17 2A4 


a ia4 


18 1YI 


8 1A4 


18 1Y1 


9 2Y1 


19 2G 


9 2Y1 


19 2G 


10 GND 


20 VCC 


10 GND 


20 V CC 



1 Pin numbers shown on logic symbol. .r» lor J end N peck.nes only, 
nc — no internal connection. 



9) 

-a 
'=> 

*•> 
o 
3 
"O 
O 
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PRODUCT GUIDE 



762, 763 



OCTAL BUFFERS AND LINE DRIVERS 
(OPEN-COLLECTOR OUTPUTS) 

• 'AS762 has true and complementary outputs 

• 'AS7G3 has complementary G and G inputs 

• 'AS762 is open-collector version 
of 'AS230 

• 'AS763 is open-collector version 
of 'AS231 



logic symbol 'AS762t 



pin assignments 



lAt - 
iai . 

1AJ • 



SN54AS762 (J.FH) 
SN54AS763 IJ.FH) 



SN74AS762 IN, FN) 
SN74ASV63 (N,FN) 



7AI 
2AZ 
2A2 
ZA4 



Ml) 
1131 
I IB! 



h" r 


aJia iv! 


J.N PACK 


AGES 


FH.FN PACKAGES 


> 


1 1G 


It 2A1 


1 1G 


11 2A1 




2 1A1 


12 1Y-S 


2 1A1 


12 tY4 




3 2Y4 


13 2A2 


3 2Y4 


13 2A2 




4 1A2 


14 IY3 


4 1A2 


14 1Y3 


EN 

? fi 


5 2Y3 


15 2A3 


5 2Y3 


15 2A3 


6 1A3 


16 1Y2 


6 1A3 


16 f y; 


[> 


7 2Y2 


17 2A4 


7 2Y2 


17 2A4 




s^a „ 

^ CT4 


8 1A4 


16 1 Yl 


8 1A4 


18 1Y1 




9 2Y1 


19 2G* 


9 2Yf 


19 2G* 




10 GND 


20 V CC 


10 GND 


2 ° v cc l 



logic symbol "AS763 




800 



_ logic symbol' 



TRIPLE 4-INPUT AND/NAND 
DRIVERS 

typical performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


POWER/ 
GATE 


SN54ASS00 


40 mA 


-40 mA 


25 mVV 


SN74AS800 


48 mA 


-48 mA 


25 raW 



SN54AS800 (J.FH) 



SN74AS800 IN, FN} 




positive logic: Y ■ ABCD 
Z » ABCD 



* 2G on 'AS763 



pin assignments 



J.N PACKAGES 


1 1A 


1.1 3Z 


2 2A 


12 3Y 


3 2B 


13 av- 


■J 2C 


id 2Z 


5 3D 


15 1Z 


6 3A 


16 , V 


7 30 


17 IB 


B 3C 


IB rc 


9 30 


19 ID 


10 GND 


20 V[; C 




F-H. FN PACKAGES 1 


1 IA 


1 1 37J 


2 2A 


12 3V 


3 2B 


13 2Y 


A 2C 


14 2Z 


5 ?D 


'I 1Z 


6 3A 


15 1¥ 


7 39 


] 7 in 


S 3C 


ie ic 


9 3D 


19 ID 


tO GND 


20 Vrr 



178 Texas 
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802 

TRIPLE 4-lNPUT OR/NOR 
LINE DRIVERS 
typical perform a new 



logic symbol* 



pin assignments 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


POWER/ 
GATE 


SNS4AS802 


40 mA 


—40 mA 


25 mW 


SN74AS802 


48 m A 


— 4B mA 


25 mW 



SN54AS802 (J.FH) 



SN74AS802 IN, FN) 




positive logic: Y = A+B+C+D 
Z ■ A+B+C+D 



804 

HEX 2-lNPUT NAND DRIVERS 
typical performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER/ 
GATE 


SN54ALS804 


12 mA 


-12 mA 


3 ns 


3.4 mW 


SN74ALSS04 


24 mA 


-15 mA 


3 ns 


3.4 mW 


SPJ54AS804A 


40 mA 


—40 mA 


2.7 ns 


9 mW 


SN74AS804A 


4B mA 


-48 mA 


2.7 ns 


9 mW 



SN54ALS804 (J.FHI 
SN54AS804A (J.FHI 



SN74ALS804 (N.FN) 
SN74 AS804A IN, FN} 



logic svmbal* 



IA-S13 


*l> 


^ 131 


16 '. 2 > 
2A " 




k_ 161 




2B ■ 
3 A "J 




r- 131 




3B 161 


^ mi 


4A {UI 




4B 1131 




^ 1141 






5B <161 








„ 1171 


6B «* 





positive logic: Y - AB 



t Pin numbers ihown on logic symbols era for J and N naefcagei onlv. 
nc — no Internal connection. 



j r N PACKAGES 



1 !A 


1 1 3Z 


? 2A 


12 3V 


3 23 


13 2Y 


■1 2C 


14 21 


S 2D 


■is xz 


6 3A 


16 1Y 


7 3 B 


17 IB 


a 3C 


IB 1C 


9 3D 


19 IB 


10 CND 


20 V C c 



FH, FN PACKAGES 


1 \A 


n 3Z 


2 2A 


12 3Y 


3 ?n 


13 2¥ 


4 2C 


14 _2Z 


5 2D 


15 12 


6 3A 


16 IV 


? 3B 


17 IB 


E 3C 


18 1C 


9 30 


13 ID 


10 GND 


20 V CC 



pin assignments 



J, N PACKAGES 


1 1A 


1 1 AV 


2 IB 


12 4A 


1 IV 


13 48 


4 2A 


14 5Y 


5 2B 


IS SA 


B 2V 


16 SB 


7 3A 


17 GY 


B 3Et 


IB 6A 


9 3Y 


19 6B 


10 GND 


20 VccJ 




FH, FN PACKAGES 


1 1A 


U 4V 


2 13 


12 4A 


3 1Y 


13 43 


4 2A 


14 5Y 


5 2B 


f IS 5A 


6 ZV 


TS SB 


7 3.A 


1 J 6V 


8 3B 


IB BA 


9 3Y 


19 SB 


10 GND 


20 V CC 




c 

£ 
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PRODUCT GUIDE 



805 

HEX 2-tNPUT NOR DRIVERS 
typical parformtnea 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER/ 
GATE 


SN54ALS805 


12 mA 


-12 mA 


3.5 ns 


4,2 mw 


SN74ALS805 


24 mA 


-1 5 mA 


3,5 ns 


4.2 mW 


SNS4AS80GA 


40 mA 


—40 mA 


2.7 ns 


12mW 


SM74AS805 A 


48 mA 


-48 mA 


2.7 ns 


12mW 



SN54ALS805 IJ.FHI 
SN54AS805A (J.FH) 



SN74ALS805 IN.FN) 
SN74AS805A [N,FN] 



logic symbolf 



4A- 
4B- 

5A- 
6B- 
6A- 
SB- 





, (21 


>1 |> 


|3| 


. w 




ISI 




^ ia_ 

(9) 




* 171 
«l 




(121 
(131 




Ml) 


(151 


^ (141 


(10) 








^ (171 ( 


I19> 




1 





po$iiiva loflic: Y = A+S 



Pin auiijrt mervts 



J. *i PACKAGES I 


I 1A 


1 1 ay~T 


7 -.. 


12 4A 


3 IV 


13 4B 


4 2A 


11 5V 


5 2B 


15 5A 


6 ?Y 


IB 59 


7 3A 


17 BY 


B 3B 


IB 6A 


9 3Y 


19 6B 


10 GrjO 





»H. FN PACKAGES 



1 1A 


1 1 AY 


2 ia 


13 4A 


3 1Y 


13 4B 


4 2A 


1-1 5V 


■ 5 2B 


IS 5A 


e 2¥ 


16 SB 


7 3A 


17 SY 


8 3B 


IS 6A 


9 3Y 


19 63 


10 GND 


20 V CG 



808 

HEX 2-INPUT AND DRIVERS 
typical parformanca 



logic symbol* 



pin assignments. 



1A- 
IB- 





LOW- 


HIGH- 






2A- 
2B- 


TYPE 


LEVEL 
OUTPUT 
CURRENT 


LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER/ 
□ATE 


3A- 
38- 

4A- 


5N54ALSB08 


12 mA 


-12 mA 


4.3 ns 


4.B mW 


40- 


SN74ALS808 


24 mA 


-15mA 


4.3 ns 


4.5 mW 


5A- 


SN54AS808A 


40 mA 


— 40 mA 


3.2 ns 


13 mW 


68- 


SN74AS808A 


48 mA 


-48 mA 


3.2 ns 


13 mW 


6A- 

BB- 



SN54ALSB08 (J,FH| 
SN54AS808A IJ.FHl 



SN74ALS808 (N.FN) 
SN74AS808A |N,FMI 



1 l!l 




131 


(4) 








161 


Ml 




191 


») 




1121 


mi 


1131 




1151 
(16) 




1141 








1171 


iiei 

(19) 











positina logic: Y ■ AB 



J, N PACKAGES 


1 1A 


M 4Y 


2 IB 


12 4A 


3 1Y 


13 48 


4 2A 


14 SY 


5 2B 


l ' 5& 


6 2Y 


16 5B 


7 3A 


1? BY 


8 3B 


IB 


9 3Y 


19 ee 


io cm 


20 V CC 




FH r FN PACKAGES 


1 1A 


1 1 4Y 


2 TB 


12 <JA 


3 1Y 


13 4B 


A 2A 


14 SY 


- 2B 


IS 5A 


6 2Y 


16 &B 


7 3A 


n 6Y 


a 38 


IB GA 


9 3Y 


13 G0 


10 GND 


20 Vcc \ 



* Pin numb,n »hown on logic .ymboU are 1 V r J anrf N package* cmi v , 
nc — no internal connection. 



3180 Texas 

Instruments 

POST OFFICE BOX 235011 • DALLAS. TEXAS 7S265 



PRODUCT GUIDE 



821 

10-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3STATE OUTPUTS 

• High-speed parallel registers wild positive 
edge-triggered D-type flip-flops 

• Non-in»erting outputs 

SN54AS821 (JT, FH) SN74ASS21 (NT. FN! 



logic symbott 



pin assignments 



822 

10-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

• High speed parallel registers with positive 
edge-triggered O-type flip-flops 

• Inverting outputs 

SN54AS822 (JT, FHl SN74AS822 f NT, FN! 



823 

9-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

• High-speed parallel registers with positive 
edge-triggered D-type flip-flops 

• Non-inverting outputs 



OC 
CLK 

ID 
20 
3D 
4D 
5D 
60 
70 
8D 
9D 
10D 



[131 
(21 


EN 
>C1 

1 — h 


1231 


ID p V 


13! 




(22) 
121) 
(201 


(41 




15) 
161 
(71 




1191 
1191 
1171 






(81 




19) 


ilG] 




(101 
111) 


(IB) 






114) 









1Q 

■ 20 
30 

- 40 
50 

■ GO 
70 

- eo 

■ 90 
-100 



JT. NT PACKAGES I 


FH, FN PACKAGES 


IK: 


13 CLK 


1 nc 


15 "c 


2 10 


14 100 


2 OC 


16 CLK 


3 20 


IS 9Q 


3 tD 


17 100 


4 JO 


1 BQ 


4 2D 


IB 9E 


S 4D 


17 70 


* 3D 


19 en 




13 6Q 


8 ID 


20 ?Q 


7 EC 


19 so 


T 50 


21 CO 


S 70 


20 4Q 


B nc 


22 tw 


3 BP 


21 30 


b m 


23 50 


10 9D 


22 20 


10 7D 


2t 4Q 


1 1 IQD 


71 1Q 


11 BD 


!& 30 


12 GND 


24 V CC 


12 'JD 


26 30 




13 lUO 


27 1Q 




14 GND 


28 V CC 



logic symbolt 



pin assignments 



OC 
CLK J 

ID 
20 
3D 
4D 
50 
60 
7D 
BD 
3D 
10D 



111 fa 

(131 
121 ^ 


EN 
>C1 

1 r 


[231 


ID P. V 


(31 ^ 
(41 r-. 


[221 




(211 
(201 




(51 

I 6 ' 




I1B) 




17) ^ 
(Bl ^ 


I1SI 




1171 




(91 ^ 
'l«ri 


(161 
[151 




(111^ 




1141 









10 

20 
3Q 
40 
50 
60 
70 
SO 
■ 90 
; 10Q 



JT, NT PACKAGES 


FH, FN PACKAGES 




13 CLK 


1 nc 


\$ nc 


2 \D 


14 100 


2 5C 


13 CLK 


3 20 


1 b 90 


3 ID 


M lUCi 


4 30 


16 SQ 


4 2D 


i& go 


S 4P 


17 7Q 


5 30 


19 BO 


G ED 


13 60 


G 4D 


70 7Q 


T BO 


19 50 


7 513 


21 BQ 


B TO 


20 40 


a ne 


22 nc 


9 lit) 


21 30 


g eo 


23 SO 


10 OD 


27 20 


10 7ti 


2J 4Q 


11 100 


23 lO 


n aO 


25 3Q 


12 GND 


24 V C C 


| l 2 L1IJ 


25 20 






13 1D0 

14 GND 


27 1Q 

28 V C C 



logic symbolt 



pin assignments 



OC • 

, 

CLR 
_ 

CLKEN - 
CLK 



SN54AS823 (JT, FH) 



SN74AS823 INT, FN) 



10; 

2D j 
3D- 
40- 

50 i 
BD j 

70 i 
BD; 
9D- 



[II 

1111^ 


EN 

R 

G1 

r ) 


1231 


1141 


113) 


(21 
131 
141 


2D > "J 


(22) 




121) 




151 

(G! 




(201 




(191 


(71 

(Bl 




118) 




(17) 




(161 


19! 
1101 






1151 







-10. 
■ 2Q 
■30 
-4Q 

- 60 
.60 

- 7Q 
.80 
• 90 



JT, NT PACKAGES 




PH. FN PACKAGES | 


l OC 


13 


CLK 


1 rtc 




: 


ID 


\-i 


<:: = -i 


? 


OC 


IB 


CLK 




2D 


>S 


DO 


■■ 


ID 


i .' 


•.L-.--- 


•\ 


3D 


i,; 


BO 


-I 


2D 


Hi 


5Q 


'• 


AO 


1 1 


70 


s 


3D 


IS 


BO 


1 


SD 


1 ii 0Q 


B 


40 


HI 


7Q 


7 GD 


1:1 


5Q 


7 SD 


21 


60 


fl 7D 


70 


aQ 


B nc |fi « 


-.' 


3D 


:■ 


30 


g bd 


D 


SO 


to 


90 


■n 


2Q 


111 


7D 


w 


4Q 


1 1 


CUM 




1Q 


11 


00 




3Q 


12 GND 


Z4 


vec 


! .' 


go 


H 


2tJ 










13 


cTh 


2V 


10 












OnO 


2H V CC 



t Pin numbarnhown on Ionic symbols am for JT and NT oackaeoi only, 
nc — no Internal connection. 



Texas 
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PRODUCT GUIDE 



824 



9-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

• High-speed parallel registers with positive 
edge-triggered D-type flip-flops 

• Inverting outputs 



SN54AS824 IJT.FH) 
5N74AS824 (NT.FNJ 




pin assignments 



JT. NT PACKAGES 


FH. FN PACKAGES 


I OC 


: i 


CLK 


1 nt 


*:- 




3 


10 


: .; 




: 


5C 


IG 


CLK 


3 


20 


15 


50 


i 


it 


1 ! 


Ct ;■■ ,-j 


4 3D 


15 BO 


: 


2D 


13 90 


5 




i I 


7Q 


■ 


30 


19 SO 


6 


55 


'8 60 


ii 


4D 


?a 


7Q 


"■ 


55 


IB 


60 


1 50 


zi 


60 


iO 


20 


AO 


3 oe 


22 


ne 


9 BD 


21 


30 


D 


60 


23 


50 


iq 




72 


2Q 


10 


75 




40 


1 1 




23 


IQ 


ti 3D 




~1Q 


;; : 


GND 






11 


9D 




2Q 










i ■ 




■ 


To 










1 J 


GND 


21 





825 



B-BITBUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

• High-speed parallel registers with positive 
edge-triggered D-tvpo flip-ftops 

• Non-inverting outputs 



SN54AS825 (JT.FH) 
SN74AS825 I NT.FNJ 



logic symbol! 

"> r-J 



pin assignments 



OC1 
OC2 
OC3 
clr 

CLK EN 
CLK 

10 
2D 
3D 
AD 
5D 

ea 

7D 
BO 



121 

1231^ 



(lll r 
I141„ 



(31 



R 
G1 
■> 1C2 



2D > 



■L 



(221 



121) 



1201 



1191 



1181 



(17) 



1161 



(151 



10 
20 
30 
4Q 
5Q 
6Q 
7Q 
SQ 



JT. NT PACKAGES 


FH. FN PACKAGES 


1 0C1 


13 CLK 


1 flC 


IS rw 


2 OC2 


14 CLKEN 


2 QC1 


16 CLK 


3 ID 


15 SO 


3 (DC? 


1? CJ.KLIV 


A 20 


76 ?Q 


4 10 


ib eo 


5 3D 


W 60 


5 20 


19 7Q 


6 4D 


IB 50 


E 3D 


20 6Q 


1 5D 


19 *0: 


[ 7 


srj so 


B 6D 


70 3Q 


a nc 


27 nc 


t TO 


21 20 


9 50 


23 40 


10 BO 


72 10 


ID 6D 


24 3Q 


n cLrt 


23 <5g$ 


11 7D 


75 2Q 


12 GND 




17 HO 


76 1Q 




13 CLH 




14 GND J 23 V cc 



826 



logic symbod 



B-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

• High-speed parallel registers with positive 
edge-triggered D-type flip-flops 

• Inverting outputs 



SM54AS825 (JT.FH) 
SN74AS825 (NT.FNI 



pin assignments 



OC1 
OC2 
0C3 
CLR 

CLKEN 
CLK 

ID 
2D 
3D" 
46 
55 
GD 
7D 
8D 



(1) 1^ 


& 






12) ^ 




EH 




1231^ 






Hll s 








R 

G1 

> 1C2 






(141,^ 
113) 












131 






122) 


2D V 


I4i rs, 


(211 






15) ^ 






120) 






'61 IN 






(191 


m ^ 




1181 






IB) (x. 






117) 






(91 ^ 






(161 












115) 















IQ 
■ 2Q 
3Q 
! 40 
5Q 
6Q 
70 
' 80 



JT, NT PACKAGES 


FH. FN PACKAGES 


1 Oct 


13 CLK 


1 nc 


IE nc 


2 


OC2 




CLKLN 


2 


Del 


16 


CLK 


3 


ID 


15 EQ 




OH 


i | 


CL?E(C- 


■; 


7t> 




7Q 




i5 


It 


BQ 


5 


3a 


1 f 


EO 




20 


19 70 


6 40 


ia so 





36 


20 


BO 


? 


5D 


■ 9 4Q 


7 


■JO 


2f 


50 


5 


IK 


2fl 


30 


3 ne 


22 




T" 


7B 


21 


20 


' 


dS 




40 


ID 


3D 


22 


IQ 


1G 


GO 




3Q 


11 CLR 


.' ! 


0C3 


1! 




25 


20 


■■2 


GNO 


24 




12 


bB 


28 


to 










■ 1 




v? 


OC3 J 










14 


GND 


a 


v C c | 



t Pfn number* shown on logic svmbols am (or JT nnd NT packaoas only, 
nc — no interna] connection. 
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PRODUCT GUIDE 



832 

HEX 2-INPUT OR DRIVERS 
typical performance 





LOW- 


HIGH 








LEVEL 


LEVEL 


DELAY 


POWER/ 


TVPE 


OUTPUT 


OUTPUT 


GATE 




CURRENT 


CURRENT 






5M54ALSS32 


12 rtiA 


- 12 mA 


4 ns 


5.3 mW 


SN74ALStP2 


24 mA 


15 




5.3 mW~l 


5M54AS832A 


40 mA 


- 40 mA 


3n S 


ITmW 


SN741ASB32A 


4B mA 


- 4B mA 


3 i>i 


17 mW 



SN54ALS332 IJ.FHI 
SN54AS832A IJ.FH) 



SN74ALS832 IN.FNl 
SN74ASB32A IN, FN) 



logic symbol 7 



2D- 
3A- 



SA- 
58- 



positivn logic: Y - A+G 



pin assignments 



FK.FN PACKAGES 


J.N PACKAGES 


1 1A 


11 4Y 


1 1A 


11 4Y 


2 IB 


12 4A 


2 IB 


12 4A 


3 IV 


13 4a 


3 IV 


13 48 


4 2A 


14 5V 


4 2A 


14 5V 


5 2B 


15 5A 


5 3B 


15 5A 


r, ;v 


16 sa 


6 2Y 


16 5B 


7 3A 


17 8Y 


7 3A 


17 BY 


8 38 


IB GA 


8 IB 


IB GA 


[5 3Y 


19 6B 


9 3V 


IB 68 


No GND 


20 V C C 


10 GNO 


20 V C C 



841 

10-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
• High-spaed parallel latches - noninverting 
transparent 

• 

SN54ASB41 1JT, FH) SN74AS841 (NT, FN! 



logic symbolt 



pin assignments 



1D- 
2D - 
3D- 
4D - 
50- 
6D- 
7D - 
flD - 
9D- 
10D- 



842 

10-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3STATE OUTPUTS 

• High-speed parallel latches — inverting 
transparent 

SN54ASR42 (JT, FHl SN74AS842 INT, FN1 



12) 


n r 


1231 


131 


ID f V 


122) 




141 




1211 




151 




(201 


161 



1191 




171 




inn 

(171 


lal 









noi 




110) 




(151 






1141 


logic 


symbolt 





-10 

- 2Q 
-30 

- 40 
-50 
-60 
-70 

- SO 
-90 

- 100 



JT. NT PACKAGES 


FH, FN PACKAGES 


1 OC 


33 C 


1 rtf 1 15 ncj 


2 ID 


14 tOO 


2 5C 


1G C 1 


3 2D 


15 90 


3 ID 


17 10Q 


4 3D 


tG SO 


4 2D 


IS so 


5 4D 


17 7Q 


5 30 


1G 80 


G 5D 


18 60. 


6 4D 


?0 70 


7 6D 


19 sa 


7 50 


21 GO 


a 7D 


20 40 


8 nc 


22 nc 


g 3D 


21 3Q 


9 6D 


23 5Q 


1U 9D 


22 20 


10 70 


24 40 


11 100 


23 10 


11 ED 


25 30 


12 GND 


24 V CC 


12 9D 


7G 20 




12 1QD 


27 TO 


14 GNO 


28 V CC 



pin assignments 



2D- 
30 ■ 



15) ,-_ 




I2JI 


131 ^ 


ID > V 


122) 


141 ^ 




1211 




151 ^ 
I'l r— . 




(201 
1191 
(IS) 








181 r-., 


(171 




(91 , 


(161 




no) ^ 




1151 


itn ^ 






1141 



- 10 

- 2Q 
-30 

- 40 

- 50 

- 60 

- 70 

- 80 
. SO 

- 10Q 



JT. NT PACKAGES 


FH, FN PACKAGES 


1 OC 


! 3 C 


1 rtC 


15 nc 


2 ID 


14 100 


2 OC 


16 C 


3 20 


15 9Q 


3 ID 


17 100 


4 3D 


16 SO. 


4 2D 


13 OCl 


5 4D 


17 70 


5 3D 


19 BQ 


S SO 


IB 60 


G 40 


20 70 


7 6D~ 


19 50 


7 &B 


21 GQ 


a 7-5 


70 40 


8 nc 


22 n( 


9 BD 


21 3d 


9 GD 


23 50 


[To 9& 


72 2Q 


ia 70 


24 -10 


11 100 


73 10 


M BD 


25 3Q 


1? GND 


24 V CC 


12 9D 


2S 20 




13 1QD 


27 10 




14 GNO 


2B V CC 



1 Pin number* ihown on logic lymboK a«r for J, -IT, N, NT package* only, 
nc — no intornai connection. 
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843 

9-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3 -STATE OUTPUTS 

• High-speed parallel latches - nonfnvening- 
transparent 

SN54AS843 IJT, FH) SN74AS943 (NT, FN) 



logic symbolt 



pin assignments 




JT, NT PACKAGES 


FH. FN PACKAGES 


1 OC 


13 C 


1 "C 1 T5 nc 


2 ID 


ii ml 


2 OC 


16 C 


3 2D 


f 5 9Q 


3 10 


17 PHE 


4 3D 


i6 ao 


4 2D 


'8 9Q 


5 40 


17 7Q 


5 3D 


19 eo 


6 5D 


IS 6Q 


6 40 


20 7Q 


J 6D 


19 50 


7 SD 


21 6Q 


a 7D 


20 40 




' ■ ' 


a 80 


21 30 


9 6D 


23 SO 


10 3D 


32 3C1 


10 70 


24 40 


11 CTR 


23 10 


11 BD 


25 3Q 


12 GND| 24 \/rr 


1? 9D 


26 20 




13 DTP. 


27 1Q 


14 GND 


23 V CC 



844 

9-BIT BUS INTERFACE D-TYPE 

LATCHES WITH 3- ST ATE OUTPUTS 

• High-speed parallel latches — inverting 
transparent 

SN54AS344 fJT, FH) SN74AS844 INT, FN} 




pin assignments 





JT, NT PACKAGES 


FH, FN PACKAGES 


T 0~C 


13 C 


1 nc 


15 nc 


2 ID 


14 en 


2 OC 


IS c 


3 2D 


IS 9Q 


3 10 


17 EtR 


4 3D 


16 80 


4 2D 


13 SO 


■ - w la 


5 4D 


17 7Q 


5 30 


19 80 




S 50 


IB CO 


4D 


20 70 




7 6D 


19 5Q 


7 5D 


21 60 


120) 


6 70 
9 BD 


20 40 

21 3Q 


B nc 


22 IK 


-m la 


10 90 


22 TO 


9 £D 
tO 70 


23 SO 

24 4Q 


I1BI 


It PHE 


73 10. 


11 80 


25 JO j 


(16) 


t2 END 




12 9D 
13) PRE 


26 2Q 1 

27 10 


8Q 

_!I5i so 


14 GND 1 


V CC 



845 

8-BIT BUS INTERFACE D-TYPE 

LATCHES WITH 3-STATE OUTPUTS 

• High-speed parallel laiches - nonirwerting 
transparent 

SN54AS845 IJT. FHI SN74AS845 INT, FNl 



M>c symbolt 



pin assignments 



OC1 
ocs 
0C3 
PRE 
CLR 
C 

ID 



(1) 


r— - 


& 




b» 




m 


Ca 




|W| 






r- 


S3 
R 


111) 


(--- 


1131 


CI 





. (61 



. (71 



. (101 



ID > 27 



lal 10 


JT. NT PACKAGES 


FH. FN PACKAGES 


1 Oci 


13 C 


1 tK 


15 nc 


2 OCl 


Id PmE 


2 oci 


16 C 


3 ID 


15 80 


3 OH 


17 PRE 


4 2D 


16 7Q 


4 ID 


18 80 


& 3D 


17 &Q 


5 2D 


t9 TQ 


s ao 


Iff &Q 


& 30 


20 SO 


7 5D 


19 40 


7 40 


21 &Q 


3 GD 


zo ta 


8 FrC 


22 me 


12,1 2U 


9 JO 
10 50 


21 20 


9 50 


71 4Q 


3Q 
I' 8 ' flQ 


11 cm 


72 1Q 
23 Oc3 


10 6D 
ftl 70 


24 30 

25 20 


1,81 50 


■ 2 GND 


'* v cc 


13 8D 


26 1Q 


""60 




T3 cm 

14 GND 


.' ' ■ : ■ 


(,B) 70 

1151 ao 





1 Pin numbers shown on logic ivmboli are for JT ond NT package* only, 
nc — no internal connection. 



184 
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PRODUCT GUIDE 



846 

8B1T BUS INTERFACE D-TYPE 
LATCHES WITH 3STATE OUTPUTS 

• High-speed parallel latches - inverting 
transparent 

SN54ASB4G |JT, FH) SN74AS8'16 INT, FN) 



850, 851 

1 OF 16 DATA SELECTORS/MULTIPLEXERS 

• Registered select linos (B50I 

• Latched select lines 1851) 

• 4 ns data to output 

• 7 ns dock to output 

• Three-state outputs controls lor both 

outputs 



SNS4ASB5Q (JD. FH) 
SN54AS351 (JD, FH) 



SN74AS850 IN, FNI 
SN74AS851 <M. FN) 



logic symbolt 'AS850 



E7 
ew 

CLK 



lit r- 

mi 

;«] 

iliL 



DtD 
D11 
D12 
DI3 
DI4 
D16 



01 
11) 
i:vi 
if" 
m 

Co: 

uai 
5 1 j 
izo: 



MUX 




G20 




2QEN21 




20EN22 




>C23 




23 DO "j 













r 


15 


D3 1 




□ 




1 


31V 


2 




3 




4 




5 
6 


22 y 


7 




3 




9 




to 




11 




12 




13 




14 




IS 





J"l , 



logic symbol! 



pin assignments 



OC1 - 

OC2 ■ 

I 

OC3 ■ 

PRE ■ 



ID • 

- I 
2D ' 

3D ■ 

4D- 

™<- 

SD 
70 ■ 
8D - 



131 ^ 


id > ;V 




141 

15) r-^ 
10) r-^ 
171 ^ 


(21) 




I20) 




119) 




IIS) 




(8) ^ 


117) 




19) r^ 


(10) 






(10) 




(151 



Lia 

»2Q 



JI. NT PACKAGES 


FH FN PACKAGES 


1 OC1 


13 C 


, „= 1.5 * 


2 OC2 


14 CLB 


3 OCi j V6 C 


3 ID 


15 8Q 


J QC7 


17 Ci.fl 


A 2D 


ig ia 


4 ID 


IB BQ 


& 3D 


17 6Q 


5 70 


19 70 


G 4D 


18 &Q 


6 3D 


70 60 


T SD 


19 -to 


7 4D 


21 BQ. 


g GD 


20 3Q 


8 nC 


22 ie 


9 70 


21 ?Q 


9 SO 


23 4Q 


ig &n 


22 1Q 


10 GO 


24 3a 


11 P'Ri! 


23 tTC3 


11 7D 


25 2Q 


1? GND 


2a v cc 


12 80 


70 10 




13 FFTE 


27 OC3 




Id GND 


2B Vcc 



70 
- BG 



pin asstgnmonls 



logic symbol* 'AS851 



' JD. N PACKAGES 


FH. FN PACKAGES 


1 E7 


19 


□ 


% £7 


IS 


D 


| 


E6 


IS 


c 


1 


EG 


[6 


C 




E5 


17 B 


3 


E5 


i 


8 


« 


E4 


18 A 


■'- 


E4 


18 A 


fi 


E3 


19 


Y 


B 


E3 


19 


Y 


> ; 


E2 


?t) 


E15 


•:. 


E2 


:n 


E15 


y 


El 


j". 


E14 


7 


El 




E14 


8 LO 


22 


£13 


& EO 


27 


E13 


5 


GY/GV 


;3 


E.2 


a 


GY/GY 




El 2 


ill" 


7J/G 


:.; 


Ell 


ID 


GfG 


24 


Ell 




GW 




ETC 


■ i 


GW 


25 


E'.O 


C3 


CK/GL 




£9 


12 


CK/GL 




Efi 


1 | 


W 


7 7 


£3 


i j 


.■/ 


EB 


1 -'■ 


GNO 


23 V CC 


-.: 


GND 


28 Vcc 



Gy 

GW 

sc 



U2jf 



020 
20EN2I 
20EN22 
C23 
23 DO 



D10 
011 
D12 

oii 

Dt4 
D15 



CD 

*•> 

u 

3 
T3 
O 



t P.n number, shown on .ogic .ymbol. er. lor JD. JT, N. and NT package, only, 
nc — no internal connection. 
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852 



B-BIT UNIVERSAL 

TRANSCEIVER/PORT 

CONTROLLERS 

• 8 selectable transceivert/porl 
functions 

• 3-sta!e buffer-type outputs 
drive bus lines directly 

• 24-pin 30,0-mil package 

SN54AS852 (JT,FH) 
SN74AS852 INT.FN) 



logic symbol* 



■r q 



\Pom controller! 



-•C70/7R 







>1 

211 11- 

Z12 12- 
V<j!l'3/51 
•13(1tf> 13" 


1=0 

'H/5/CI 1DD 

11- 

■I1OM0O 


0/2/4rfcC 
■OH 212 
■7 

214 


>1 

215 15- 
tf<3*1rt/zi] 
IBM/SI IB- 
■17,3 


1*0 

-(0/21 30D 

15- 

11/31 100 


si 

io/z/4Ca*7 

•0/4 216 
-2 

-217 




















733 33- 

■$al1fb)34' 
3SJ | 


Ml 

ID/}) ICO 

33- 

11/31 10D 


-■1 

OH 234 

*» 7 




pin assignments 



JT.fVT 


ACKAGES 


FH.FN PACKAGES 


1 SO 


13 QB 


1 nc 


15 nc 


si 


14 SS 


2 SO 


16 QB 


3 S2 


15 B7 


3 SI 


17 08 


1 Al 


16 BB 


4 S2 


!B 97 


5 A2 


17 BS 


5 Al 


15 BB 


6 A3 


IB B4 


6 A2 


20 B5 


7 A4 


19 B3 


7 A3 


21 64 


B A5 


20 B2 


8 nc 


27 tie 


9 A6 


21 Bl 


9 A4 


23 B3 


tO A7 


22 SERIN 


10 AS 


24 B2 


11 AS 


23 CLK 


11 A6 


25 Bl 


12 GND 


24 V CC 


12 A) 


26 SERIN 




13 A8 


27 CLK 


14 GND 


2 « v cc 



For further information, contact tho factory. 



856 



logic symbol* 



pin assignments 



8-BIT UNIVERSAL 

TRANSCEIVER/PORT 

CONTROLLERS 

• 8 selectable transceiver/port 
functions 

• 3-state buffer-type outputs 
drive bus lines tTiroctly 

• 24-pin 300-mil package 

SN54AS356 IJT.FH) 
SN74AS856 IMT.FNI 



OEtS : 

OtA | 
MODE - 



(11 


[PORT CONTROLLER] 


ZHA 
MO 
Ml 


SRGG 
>l-*/C£ 




(23| 



>1 

26 6 

27 7- 


HO 

-150 
•OJW 

3>? 

a 

29- 


V<]-1 

• HO 
-9,1 


>) 

210 10- 
V<]1 
11JJ 
13.1 


fl-5 

■DAD 

3[>V 
211 
212- 














22 B 78* 

29,0 
30.1 


p-0 

• 0JH> 

3>V 

229 
230 



J. N PACKAGES 


FH. FN PACKAGES 


1 Geb 


13 QB 


1 nc 


15 nc 


2 5iA 


14 BB 


2 CTTj 


■ C QS 


3 MODE 


IS B7 


3 OEA 


17 BB 


4 Al 


16 B6 


4 MODE 


18 B7 


5 A2 


1 7 B5 


5 At 


19 06 


6 A3 


18 B4 


6 A2 


20 B5 


7 A4 


IB B3 


7 A3 


21 B4 


B A5 


20 B2 


B nc 


22 nc 


9 AS 


21 Bl 


9 A4 


23 B3 


10 A7 


22 SEHIM 


10 A5 


2-1 92 


1 1 AS 


23 CLK 


1 1 AG 


25 Bl 


12 GND 


24 VCC 


12 A7 


26 SERIN 






13 AS 


27 CLK 




14 GND 


28 V CC 



or furihar information, contact tha factory. 



Pin numbers shown on logic symbols are for JT and NT packages only, 
nc - no inidrnat connection. 



86 
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PRODUCT GUIDE 



ft57 

HEX 2-TCM UNIVERSAL 
MULTIPLEXER 

• Three-slats buHer-type 

outputs 

• True or complementary 

data 

SN54ALS857 (JTI 
SN54AS857 (JT.FH) 



nbol* 



pin assignments 



(13) 



SN74ALS657 (JT.NTI 
SN74AS857 INT, FN) 



3 

- -2 



(21 



(3! 



15) 



T 
X 



. (61 



(9) 



113) 



, (IS) 



, (21 1 



g MUX 

& 1 

|2 


> 

4,5 V ■ 








































>1 


> 

>3 6V 



14) 



(141 



(1X1 



JT. NT PACKAGES 


1 SO |13 COMP | 


2 1A 


14 dY 


3 IB 


15 4B 


4 IY 


16 4A 


5 2A 


17 5Y 


6 2B 


IB S3 


7 2Y 


19 5A 


B 3A 


20 6Y 


S 3B 


21 6B 


10 3V 


2 2 6A 


11 OPER-0 


23 SI 


12 GND 


24 V CC 



FH, TH PACKAGES 



1 nc 


1 & nt 


2 SO 


IS COMP 


3 1A 


17 AY 


4 IB 


IS AB 


5 1 Y 


19 4A 


6 2A 


20 5Y 


7 2B 


21 M 


B nc 


22 nc 


9 2Y 


23 SA 


10 3A 


24 6Y 


1 I 3B 


25 6B 


12 3Y 


26 6A 


13 QPER-0 


27 SI 


14 GND 


28 VcC 



tPin numbers shown on logic symbols ate (or J, JT, N, ond NT packages only, 
nc — rtO internal connection. 
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o 

CL 
C 

o 

c 

Cl 
CD 



866 

8-BIT MAGNITUDE COMPARATORS 

• Fast compare to zpro 

• Arithmetic and logical comparison 

• Open-collector output for P = Q 



867, 869 



B-BTT SYNCHRONOUS 
BIDIRECTIONAL COUNTERS 

• 'AS867 has asynchronous ci&at 

• 'AS869 has synchronous clear 

• Ripple carry output for N-bit 

cascading 

• Fully programmable with' synchronous 

counting end loading 

FUNCTION TABLE 



SI 


SO 


FUNCTION 


L 


L 


Clear 


L 


H 


Count Down 


H 


L 


Load 


H 


H 


Count Up 



logic symbol t 



KQ _I3I_ 



SN54A3866 (JD.FHI SN74ASB66 IN, FN} —if \ 



CLfi o - 

f 

OLE - 



Suparsedss table in 1981 Supptemgnt to TTL Data Book 

SN54ASS67 {JT.FH) SN74AS867 iNT.FN} 
SN54AS869 (JT.FHJ SN74AS869 (NT.FNI 



CO MP 

M [LOGIC] 

W [AR| f H, 2i COMPJ 



P<0 
P-O 



logic symbol, 'ASB67I 




pin assignments 



JD. ti PACKAGES 


1 OLE 


IS OLE 


2 L'A 


16 P>Qoul 


3 KQm 


1 7 P<0«jt 


4 P>Q,n 


IB PC 


5 07 


13 P1 


6 0.6 


20 P2 


7 (54 


21 P3 


B Q4 - 


22 P4 


9 03 


23 P6 


I □ O? 


24 PS 


1 1 at 


25 P7 


12 Q3 


26 PLE 


13 P ■ Qaut 


27 CLRQ 


14 GNO 


28 Vcc 




FH, FN PACKAGES 


1 OLE 


1 6 OLE 


Z LA 


1 6 P>Croui 


3 P<ain 


17 P<Ooul 


* P>Oin 


18 PO 


S G7 


19 Pt 


6 Q6 


20 P2 


7 05 


21 P3 


8 Q4 


22 P4 


9 03 


23 Pb 


10 02 


24 pe 


n oi 


25 P? 


12 QO 


20 PLE 


13 P * QtKtf 


27 CLRQ 


1 4 GND 


28 V CC 



pin assignments 



JT, NT PACKAGES 


1 SO 


13 KC7J 


2 SI 


14 CLK 


3 A 


" QH 


4 B 


18 Q G 


5 C 


17 o F 


6 


18 Q E 


7 E 


is o B 


n f 


20 Q C 


a g 


21 Gb 


10 H 


22 a„ 


11 ENT 


23 ENP 


1 2 GND 


24 Vcc 




FH. FN PACKAGES 


1 nc 


1 ' - 


2 SO 


16 RCO 


3 SI 


17 CLK 


4 A 


18 H 


5 9 


is a G 


6 C 


20 Q f 


7 D 


21 Qf. 


8 nc 


22 nc 


9 E 


23 Go 


10 ( 


24 C 


1 1 G 


25 Q a 


12 M 


26 A 


1 ; EM 


21 ENP 


1 4 GNO 


20 ^CC 



tPfn numbers shown on logic symbols aro for JT and NT packagus only. 
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Texas 
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PRODUCT GUIDE 



870 



logic symbol* 



pin assignments 



DUAL 16-BY-4 REGISTER 
FILES 

* Each register lite has individual 

write/enable controls and 
address lines 

• Has two 4-bil data I/O ports 
■ 24-pin 3DO-rnH package 

SN54AS870 (JT.FH) 
SN74AS870 INT.FNI 



1AOJ21 

1A2 
1A3 



14) 



tS) 



, 1131 



2wIHL 



[REG FILE 16X4! 



H 

C0/G10 
C1/G11 
C3 [Ain| 
ENt2 [Aoilll 
C3 IBinl 
EN13 [Boull 

C4 
C5 



>-**• — £G 

MUX 

L«- 1 7<12 



2g 




HAM 16 X 1 




27 


MUX 




i REG 1J 




MUX 


<7<12 


6- 


.1A,B.2{1/3)4D 




13 >V 




7- 


.1A.T.3.4D 1A- 


■ Z8 




■ B.Tu" 






ir 


-TT 




RAM 16 X 1 








[REG 21 




-it 


.9,10 






9- 




6- 


. JA.0.2(T/315D 








7- 


■ 2A,1,3.5D 2A- 


■Z9 









JT. NT PACKAGES 


1 SO 


11 DQB1 


2 1AO 


14 DOB? 


3 1A1 


15 DQB3 


4 1A2 


it) oou-i 


5 1A3 


1? S3 


6 1W 


IB 2W 


1 S2 


19 ZAO 


B DQA1 


20 2A1 


9 DQA2 


21 2A2 


10 DQA3 




1 1 DQA4 


23 SI 


12 GNQ 


24 V C d 




FH, FN PACKAGES 


1 nc 


IB nc 


2 SO 


1G DGHl 


3 1 AO 


17 DCS ? 


4 1A1 


19 DQB3 


5 1A? 


19 DQB4 


fl 1A3 


20 53 


? iW 


21 ZW 


S nc 


22 nc 


9 S2 


22 2AQ 


10 DQA1 


24 2A1 


1 1 DO A 2 


25 2A2 


1 2 DQA3 


28 2A3 


1 3 DQA4 


27 SI 


Id GND 


2!i V CC 



fPin numbers shown on logic symbols are foi JT and NT packages only, 
nc - no internal connection. 



Texas 3-1 89 

Instruments 
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PRODUCT GUIDE 



871 



o 
a 
c 

o 

a 

c 

a 
a 



DUAL 16-BY-4 REGISTER 
FILES 

• Each register file has individual 

write/enable controls and 
address lines 

• Has one 4-bit data I/O port; 

the other 4-bit data word has 
individual data inputs and 
data outputs 

• 23-pin, 600-mil package 

SN54AS871 (J.FH) 
SN74AS871 IN, FN] 



1A0 


J*| 


1A1 


J5I 


1A2 


<6I 


1A3 


(71 


2A0 


(211 


2A1 


122) 


?A7 


(231 


2A3 


1241 


SO. 


(31 




1251 


S2. 


1st 



2VV «£L 



J- 



[REG FILE 16 X 4] 



h 

ca/Gto 

Cl/Gll 
C2 [Aln] 
EN1Z [Aoutl 

C3 [Bml 
EN13 leoutl 
C4 

cs 




Z6 




RAM 16 X 1 
IREG1] 




Z7 


MUX 






MUX 


V<12 


6- 


■1A,T3,2(1/3|4D 




13 >V 






■ 1A,T,3.4D 1 A 


- Z8 


■ 8,10 
.9.10 








■ft 


e- 


RAM IE X 1 
IREG2I 

-2A,0,Z|Tni5D 


B- 

9- 


■11 




7. 


■2A,1,3.5D 2A. 


-Z9 











pin assign m*nts 



J. N PACKAGES 


1 DAI 


15 DQfll 


2 DA2 


i 5 cati? 


3 SO 


17 DQB3 


4 1 AO 


13 DQB4 


5 1A I 


IS S3 


6 1A2 


20 2W 


7 T A3 


21 2A0 


S 1 W 


22 2A1 


9 52 


23 2A2 


10 0.A1 


24 2A3 


1 1 OA 2 


25 51 


12 OA3 I 26 DA 3 


13 QA4 27 DA4 


14 QUO j 2 a Vcc 




PH. FN PACKAGE'S 


1 DAI 


15 00.81 


2 0A2 


16 DQB2 


3 SO 


17 D0B3 


4 1AO 


IB 0QB4 


5 1A1 


19 S3 


6 JA2 


20 2W 


7 1A3 


21 2AO 


B 1W 


22 2A1 


9 S2 


23 ZA2 


10 QA1 


24 2A3 


1 1 OA2 


25 51 


12 OA3 


20 DA 3 


13 0A4 


27 OA4 


14 GND 


2.B V CC 



1 Pin oumben jhcwn an iogic JY"^bol» are for J and :j packago* aniv. 
flc — na internal connection. 
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873 

DUAL 4-BIT D-TYPE LATCHES 

* Three-state buffer-type outputs 

drive bus lines directly 

• Each 4-bit word has enable, 

clear, and output control 
inputs 

typical performance 



logic symbol* 



pin atsiflnmonts 



1D1- 
1D2- 
tD3- 
1D4- 



TYPE 


CLEAR 


OUTPUT 


DELAY 


POWER 


2C- 


'ALSB73 


LOW 


Q 


1 i no 


67.5 mW 


2CLH- 


•ASS73 


LOW 





4.5 ns 


35B mW 


2D1- 



SN54ALSS73IJT.FHI SN74ALSS73 (NT.FNI 
SN54AS873 IJT.FHI SN74AS873 {NT.FNI 



202- 
203- 
2D4- 





EN 
C1 

R 

t r 


(18! 


(14) 




(71 


in [> V 


(81 


1171 




191 




(16) 




(101 


(151 





-201 
-2QJ 
-203 
-204 



874 

DUAL 4-BIT D-TVPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Three-state buffer-type outputs 
» Each 4-blt word has clock, clear, 

and output control inputs 
typical performanc* 



logic symbol* 



TYPE 


FFIEO 


P0WEF1 


DATA TIMES 


SET- 
UP 


HOLD 


SN54ALS874 


50 MHz 


86.7 mW 


10 nst 


4 nsl 


SN74ALS874 


50 MHz 


86.7 mW 


10 nst 


4 nsl 


SN54AS874 


175 MHz 


456 mW 


5 nst 


1 nsl 


SN54AS874 


175 MHz 


456 mW 


4 ns! 


1 nst 



10c- 
ICLK- 
iclr- 

1D1- 
102- 

103- 
104- 

20C- 
2CLK- 
2CTJi- 

201- 
202- 
203- 
204- 



-J2I ^ 

Mi 

13, 


EN 

>C1 

R 

H r 


122, 


ID [> V 


. 141 


1211 




lb, 


(20, 




lb, 


1191 











-1Q1 

■ 10J 

■ 103 
• 104 



EN 
>C1 



t Rising edge ol clock p u, jo 



V 



SN54ALS874 IJT.FH) 
SN54AS874 IJT.FHI 



SN74ALSS74 (NT, FN, 
SN74AS874 (NT.FNI 



JT. NT PACKAGES 


1 1CLFJ 


13 2CLR 


2 1?>C 


Id 2C 


3 1D1 


15 2Q4 


4 102 


16 2Q3 


5 1D3 


; ;■ : Q 2 


ti l D -: 


IB 2Q1 


7 201 


19 1Q4 


B 2D2 


20 1Q3 


9 7D3 


21 102 


10 204 


22 1Q1 


1 1 20C 


23 1C 


12 GND 


24 V CC 




FH. FN PACKAGES 


11 nc 


IS nc 


2 1CLR 


16 2CLB 


3 15T 


17 2C 


4 101 


IB 2Q4 


5 103 


19 203 


6 1D3 


20 ?Q2 


7 ID* 


21 2Q1 


8 re 


22 nc 


9 7D1 


23 10:4 


10 ?D2 


24 1Q3 


1 1 2D3 


25 1Q2 


1 2 2D4 


26 1Q1 


■ - roc 


27 1C 




2B VCC 



pin assignments 



JT, NT PACKAGES 


1 lCD* 


13 2CTff 


2 IOC 


14 2CLK 


3 ID1 


IS 204 


4 102 


'. & 1Q3 


5 103 


17 202 


6 104 


IB 2Q1 


7 201 


19 10+ 


9 202 


20 103 


9 203 


21 1Q2 


10 204 


22 1Q1 


- 1 20~C 


23 1CLK 


12 GNO 


24 V CC . 



FH, FN PACKAGES 


1 nc 


IS nc 


2 icm 


IB 2cT5 


3 16T 


17 2CLK 


4 1D1 


IB 2Q4 


5 1D2 


19 2Q3 


6 1D3 


20 202 


7 1D4 


21 2Q1 


B nc 


22 nc 


9 201 


23 104 


10 302 


24 103 


1 1 2D3. 


25 1G2 


12 2D4 


26 1Q1 




27 1CLK 


14 GND 


23 V CC 



IPin numbois shown on logic symbols a(c lor JT ond NT packages only, 
nc — no imemal connection. 
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876 

DUAL 4-BIT D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 
WITH INVERTED OUTPUTS 

• Three-state buffer- type outputs 

drive bus tines directly 

• Each 4-bit word fias own clock, 

preset, and output control inputs 

typical performance 



logic: symbol' 

,55 



TYPE 


FREQ 


POWER 


DATA TIMES 


SET- 
UP 


HOLD 


SN54ALS876 


50 MHz 


86.7 mW 


10 ns! 


4 nsl 


SN74ALS876 


50 MHz 


86.7 mW 


10 nsl 


nsl 


SN54ASB76 


175 MHz 


470 mW 


5 nsl 


1 nsl 


SN74AS876 


175 MHz 


470 mW 


4 nsl 


1 nsl 



1CLK • 
1PRE i 

101 • 

102 • 
1D3 ■ 
1D4 ■ 

20C 
2CLK 
2PUt 



EN 
>C1 

s 



16) 



m 1131 r-. 



EN 
>C1 

s 



2D1 . 

202 . 
2D3 ■ 
204 • 



10 



1 Rising edge of clock pulse 



SN54ALS876 IJT.FHI 
SN54AS87G UT.FHI 



SN74ALSa76(NT,FNl 
SN74AS876 INT.FNI 



877 



logic symbol 7 



B-BIT UNIVERSAL 

TRANSCEIVER/PORT 

CONTROLLERS 

• 8 selectable transceiver/ port 

functions 

• 3-state buffer-type outputs 

drive bus lines directly 

• 24-nin 300-mil package 

SN54AS877 !JT,FH| 
SM74AS877 (NT.FNI 



,~t-- 



ll-ORT GOVT ROLLER] 


r\ 


mat 

f-MiVSp--" 
>Cig/TH 

* r 


r 1 


Ell » 
ztz IJ„ 
7<I1/3.'5I 
■Ui 131 

■Wttftl 


H 

■urvenwi 

U 

M-3110O 


10/2/41 D>V 
ZI3 
ZM 
■ zu 


£!5 is- 

7<Ctii3rs, 

.15.1 19- 
■1713/5) 


1-0 

IS- 

MfDIOD 


i 

1(4 

-zn 




























>1 

233 33- 
V>CJ>.lW5n 
■H.t H- 
-Kf3."5) 


10/71100 

33- 

H/3110D 


g ZH 
Z/4 35 
2« 



tPfl numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 



pin assignments 





(211 




1201 




1191 





1171 




(161 




(151 



toi 

1Q2 
1Q3 
1Q4 



707 
203 

2Q4 



JT. NT PACKAGES 


11 IPRI 


13 2PRE 


2 lOT 


1 4 2UK 


3 ID) 


15 2Q4 


4 I 02 


16 203 


& 1D3 


17 2Q2 


6 1D4 


IB 20T 


7 ?D1 


19 154 


8 202 


20 1tj3 


9 203 


21 .072 


10 2D4 


22 l3l 


n 20C 


23 ICLK 


12 QND 


24 V CC 




FH. fN PACKAGES 


1 nc 


15 nc 


2 tFKE" 


is 2m 


3 TOT 


17 2CLK 


A IDS 


13 25.4 


6 1Q2 


19 20.3 


6 103 


20 20*2 


J 1D4 


21 251 


8 r>e 


22 nc 


9 2D1 


23 104 


10 2D2 


24 153 


1 t 203 


25 102 


12 204 


26 101 


13 2 OCT 


27 ICLK 


14 GND 


28 V CC 



pin assignments 



JT. NT PACKAGES 


FH, FN PACKAGES 


1 SG 


13 OS 


1 ■ ■■ 


! E nt 


2 SI 


14 ee 


2 SO 


ii, oa 


3 52 


15 B7 


3 SI 


17 BB 


4 A i 


16 Be 


4 52 


IB Q7 


5 A3 


17 &5 


5 Al 


19 B6 


6 A3 


IB B4 


6 A2 


2D £5 


7 A4 


19 B3 


7 A3 


21 Bd 


s as 


20 B2 


B r>c 


It nc 


9 A6 


21 Bl 


3 A4 


33 83 


10 A7 


22 SERIN 


10 A& 


2A &J 


1 1 AB 


23 CLK 


1 1 A6 


25 Bl 


12 GNO 


2* V C C 


12 a; 


26 SERIN 




13 AS 


27 CLK 






14 GND 


28 V CC 



3-192 . Texas 

Instruments 

POST OFFICE BOX 226011 • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



878 



logic symbol. 'ALS873, 'AS87BT 



DUAL 4-BIT D-TYPE EDGE-TRfGGERED FLIP-FLOPS 

• Three-state buffer-type outputs 

• Each 4-bit word has clock, clear, 
and oulptil control inputs 

typical performance 



— 1 

TYPE 


FREQ 


POWER 


DATA TIMES 


SET-UP 


HOLD 


SN54ALSB78 


50 MHz 


L ' m " 


10 nst 


4 nst 


SN74ALSS78 


50 MHz 


86.7 mW 


10 nst 


nsl 


SN54AS878 


175 MHz 


463 mW 


;■; ri . ' 


3 nsl 


SN74AS878 


175 MHz 


4f>3 mW 


2 nsl 


2 nsl 



IOC- 
1CLK- 
1CLB- 

101- 
1D2- 
1D3- 
1D4- 



•12) ^ 


EN 

>C1 

1R 

i r 


1221 


(231 




13) 


10 [> V 


, 14) 


(211 




(5) 


(201 




[61 


(19) 









-1Q1 

■ 102 

■ 1Q3 

■ 1Q4 



2oc LULta 

2CLK-!^ 



(Rising edge of clock pulse 

SN54ALS878 IJT.FHI SN74ALSB78 INT.FNI 

SN54AS873 IJT.FHI SN74AS87S (NT.FNI 



2C"ETi- 

2Dl- 
201- 
2DJ- 
204- 



1-1 



EN 
>C1 
1R 



ID 



(15) , 



-201 
-202 
-203 



pin assignments 



JT. NT PACKAGES 


1 iCTfi 


13 2CtB 


2 tOT 


14 2CLK 


3 1QI 


IS 204 


4 102 


T 6 203 


5 103 


17 202 


G 104 


IB 2Q1 


7 201 


19 1G4 


8 2D2 


20 103 


9 2D3. 


21 1Q2 


10 204 


22 1Q1 


1 1 20C 


23 - :■. • 




24 V CC 



FH. FN PACKAGES 


1 nc 


IS nc 


i r>. . 


ttl 2CTW 


3 IOC 


17 2CLK 


4 101 


IB 2Q4 


5 1D2 


19 203 


103 


20 202 


• i DA 


21 2Q1 


II nc 


72 nc 


9 201 


23 104 


: o r 


24 TQ3 


n : d ■■ 


26 1Q2 


12 204 


26 1Q1 


1 3 2GC 


?7 1CLK 


14 GNO 





879 



logic symbol, 'ALS87a. ■ASBT9t 



DUAL 4-BIT D-TYPE EDGE -TRIGGERED FLIP-FLOPS 
WITH INVERTED OUTPUTS 

• Three state buffer-type outputs 

• Each 4-bit word has clock, clear, 
and output control inputs. 

typical performance 



TYPE 


FREQ 


POWER 


DATA TIMES 


SET-UP 


HOLD 


SN54ALS879 


50 MHz 


86.7 mW 


10 nst 


4 nst 


SN74ALS879 


50 MHz 


86.7 mW 


10 nst 


nst 


SFJ54AS879 


175 MHz 


.::•(] m'.V 


3 nst 


3 nst 


SN74AS879 


I /!"> M H.- 


■1 Hi ni'.V 


2 nit 


2 nst 



IOC 
1CLS 
1 CLR 


121 


r-» 


EN 
>C1 








(231 










(1) 


r-. 








(31 








(22) 


1D1 




1D t> 






|4| 




^ (211 


1D2 


















<20) 


IDS 


I'.) 










161 










<19l 


104 





















101 
102 
IQ3 
104 



tRising edge of clock pulse 

SN54ALS87S IJT.FHI SN74ALS879 INT.FNI 

SN54AS879 (JT.FH) SN74AS873 (NT.FNI 



2CLK ■ 
2 CLR ' 

201 ■ 

202 - 
2D3 
2D4 



-CZa 1R 



I7I 


in 




IS) 


^ 1171 




I9I 


^ (161 




not 


^ [151 





201 
202 
2Q3 
204 



pin assignments 



JT, NT PACKAGES 


! 1CLH 


13 2 CLR 


? i err 


14 2CLK 


3 i Dl 


IS 2G14 


A ' C2 


1G 203 


$ 103 


1 7 202 


e iD4 


ltl 2Q1 


7 2D1 


IS 104 


a 2D2 


20 10.3 


j :o3 


2 1 1 02 


tO 2D4 


22 101 


1 1 20C 


33 1 CLK 


1 2 GND 





FH. FN PACKAGES 


1 nc 


1 5 nc 


2 1 CLR 


1 h 2 CLR 


3 tOC 


1? 2CLK 


4 lDt 


IB 2Q4 


5 102 


19 2Q3 


U 1 D3 


20 2fl2 


7 iDi 


21 2Q1 


S nc 


22 r>c 


9 2D1 


2 3 1 Q4 


tO 2D2 


24 103 


V 1 203 


2S 102 


1 2 204 


26 101 


13 2C"C 


2? 1 CLK 


|4 GNU 


28 V CC 



tPm numbers shown on logic symbols aie (Of JT and NT packages only 
nc - no internal connecnon. 
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880 



logic symholt 



pin assignments 



DUAL 4-BIT D-TYPE LATCHES 
WITH INVERTED OUTPUTS 

• Three-stale buffer-type a inputs 

drive bus lines directly 

• Each 4-bit word has unable, 

nreset, and output control 
inputs 

typical performance 



10C ■ 
1C - 
1PRE ■ 

1D1 
1D2 . 
1D3 ■ 
1D4 - 





EM 
CI 

^ I ' 


^ (22) 


1231 




(31 


ID V 


Ml 


^_ I21| 




ISI 






(61 













■ 1QI 
1Q2 
1Q3 
104 



TYPE 


OUTPUT 


DELAY 


POWER 


'ALS830 


Q 


11.5 ns 


88 mW 



20c'" 1 r-. 
2ci2iL 



SN64ALSa80IJT.FH] SN74ALS880 INT.FNI 
SN54AS330IJT.FH) SN74AS380 (NT, FN) 



2D1 - 
2D2 - 
2D3 i 
2D4 • 



I/I 


ID V 


t (181 


(81 


^ 1171 




(91 




^ liei 




(10) 




(151 









20.1 
207 
203 
2B4 



-IT. NT PACKAGES 


FH. FN PACKAGES 


1 1P~RT 


2 PM 


I nc 


15 nc 


a ifit 


14 2C 


2 lrW 


1G 7 PRE 


3 1D1 


1 5 2Q4 


3 15C 


17 2C 


4 1D2 


16 J33 


4 ,01 


IS 2Q4 


5 1D3 


17 2Q2 


5 1 l:-. 1 


19 203 


6 1C4 


IB 20"! 


5 103 


20 20:' 


7 201 


13 HJ-". 


7 104 


21 20 1 


B 302 


20 1Q3 


a nc 


22 nc 


9 2D3 


21 102 


9 2D\ 


23 1Q4 


10 2D4 


72 101 


10 2D2 


24 1Q3 


11 20C 


23 1C 


ii 20:3 


25 132 


12 GND 




12 204 


26 1Q1 






13 20£ 


37 1C 




14 GMD 


2S V CC 



881 



ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 

• 4-bit ALU's/Function 

Generators 

* Same operating modes as 

■AS131A, 'SI 81 A expanded to 
include status register checks 

typicaf performance 



logic symbol* 

161 



pin assignments 



[51 



(4) 



10 1 . . 15) CP 
[0 ... 151 CG 

6IP-OIS2 
ID. . . IB) CO 




© 

c 

Cl 

(D 



TYPE 


CARRY 
TIME 


1G-FJIT 
ADD TIME 


TOTAL 
POWER 


'ASB81A 


7.5 ns 


20 ns 


560 mW 



111 



SN54AS881 A (JT.FHI 
SN74AS8S1 A (NT.FNI 



AD. 
10- 

52- 

12- 



^0 



A3 ^ 
B3 



II] 



[41 



131 



-To 



-F3 



JT. NT PACKAGES 


1 BO 




2 AO 


34 A " 


3 S3 


15 f 


4 S2 


1 6 C n , 4 


S SI 


17 5 


6 SO 


IB 93 


7 c„ 


19 A3 


B M 


20 B2 


9 TO 


2t A2 


10 F~l 


22 6"l 


11 F2 


23 Al 


12 GND 


24 v CC 




FH, FN PACKAGES 


1 nc 


IS nc 


2 30 


16 F3 


3 AO 


■ 7 .-. a 


4 S3 


18 P 


5 S2 


1 9 C n t >: 


6 SI 


2D 5" 


7 SO 


21 03 


8 nc 


22 nc 


9 C n 


23 A3 


10 M 


24 [$2 


1 1 To 


25 A2 


12 Fl 


26 Si 


1 3 Jl 


27 Al 


5 4 GND 


2 B 



tPm numbers shown on logic 5Vmb>ol5 are for JT anil NT packages onlv 
nc - no internal conneciiO'ri. 
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882 



logic iyml»n 



pin Htlgnmsntt 



32-BIT LOOK-AHEAD 
CARRY GENERATORS 

• Directly compatible with 
'AS13l r 'AS8S1,and 
'S181 ALU's 

typical performance 



TYPE 


CARRY 
TIME 


TOTAL 
POWER 


'AS882 


3 ru 


325 rnW 



SN54AS882 IJT.FH) 
SN74AS882 INT. FN) 




JS Cms 



CnH6 



I171_c„ t24 



JT, NT PACKAGES 


PH. FN PACKAGES 


' Cn 


13 54 


1 m: 


1 5 nc 


2 GO 


Id P4 


2 C n 


16 34 


3 PO 


15 55 


3 CO 


17 P4 


4 Si 


16 P5 


4 PO 


19 55 


5 PI 


1' C„*}» 


5 ITl 


(9 PS 


6 c„, 8 


IB 56 


6 Pi 


20 C„ , 


7 G2 


19 PO 




21 Cfl 


(! P3 


2D G7 


e nc 


22 tic 


9 G3 


21 PJ 


9 G2 


23 P8 


io pa 


22 C„,32 


10 Pi 


24 757 


11 Cn.16 


23 oc 


1 1 5a 


25 P7 


12 GND 


24 V CC 


12 T>3 


26 C„, 3 2 






13 C n .1G 


27 nc 




14 GND 


!9 V CC 



885 



8-BIT MAGNITUDE 
COMPARATORS 

* Choice of logical or arithmetic 

com pari sans. 

• Latchable P input ports; 

power clear 

SN54AS385 IJT.FH) 
SN74AS885 INT. FN) 



logic tymbolt 



(23) 



PLE 
PI tIBI 

pj J2ZL 

P3. 



US 



119! 



I»> 



120) 



(22) 



p>o- 

P<Q_ 



(11) 



02. 
03. 
04. 
OS. 
OS. 
07. 



19) 
(81 
171 



COMP 

Ml 1L0G1CI 

M lARITH. 2.C0MPI 

CI 



1D l"0 



SP 



P<Q 



pin assignments 



JT. HJ PACKAGES 


FB. FN PACKAGES 


1 L/K 


13 P>Oaul 


nc 


15 r=c 


2 P<air« 


14 P<Qokji 


2 LtA 


16 P>QonI 


3 P>Qm 


15 PO 


3 FK Qm 


17 P<Qout 


4 Q7 


16 PI 


4 P>Qin 


18 PO 


□ 6 


17 P2 


5 Q7 


19 PI 


6 as 


IS P3 


6 ae 


2Q P2 


7 Qfl 


1 9 PI 


7 QB 


21 P3 


B Q3 


20 PS 


B nc 


22 r>c 


9 Q2 


21 P6 


9 Q4 


23 P4 


10 Q1 


72 P7 


10 0.3 


24 P5 


11 QO 


2 3 PLl 


1 1 Q2 


25 PB 


12 GND 


24 V CC 


12 Q1 


26 P7 






1 3 ao 


27 PIE 




Id GNP 


28 V CC 



-PXl 

. p<a 



I 

TPin numbers shown an logic symbols are lor JT and NT packages only 
nc — no internal connection 
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888, 889 



pin assignments 



B BIT PROCESSOR SLICES 

• STL-AS technology 

• Parallel 8 -bit ALU with expansion Inputs and 

outputs 

• 13 arithmetic and logic functions 

• 8 conditional shifts (single and double lengtbl 

• 9 instructions that manipulate bytes 

• A instructions that manipulate aits 

■ Add and subtract immediate instructions 

• Absolute vafue instruction 

• Signed magnitude to/from 2's complernDnt 

conversion 

• Po.vnomiaf code accumulation (CRC, FIRE, 

Computer Generated, etc,) 

• Single- and double-length normalize 

• Select functions 

• Signed and unsigned divides with overflow 

detection; input does not need to be 
prescaled 

• Signed, mixed, and unsigned multiples 

• Three-operand, 16-word register fife 

• Full carry look ahead support 

• Sign, carry outj overflow, and zero-detect 

status capabilities 

• Excess-3 BCD arithmetic 



JD PACKAGE 



a J *i 
ep ) ai 

61 ] ii? 

to ] a 

V} ] C3 
H ]C1 
it ] CO 

M ] 6 
■ ] 

- ] I'M. 

H ] a*% 
*J ] a** 
M ] D*J 
m 3 OA? 

] ua u 
* t ] CW 
At, ] r-x 

] ■ 
' J 

i. ] .. 

it ] i", 

« ] H 

» )a 

38 ] .J 

]„ 
36 | HQ 



n C 
" [ 

- : 
u— : 
■ r 

WO C 

c 

.™ : 
s>*»c 
r 



FN PACKAGE 

S B 2 a If < « 5 





9 1 J 


G 5 4 ] 7 i *. i r.', ■■ i„i ■ \ 




]«(, 




C< 


DBS 


]" 




D*; 


QB4 


IJU 


*i 


n* 6 


□83 


Ita 


57 [ 


0A5 


CB2 


|r« 


Hi 




Lfil 


] i? 


Hi 


Daj 


CBO 


[ IB 


mC 


OAT 


SEL* 


i 1 ' 


53 C 


DAI 


V7 


i 


wl 


DAD 


TB 


Lib 


%>( 


Hi 


Yi 




sat 


OTa 






40 ( 


V CC1 


¥J 


]« 


*Et [ 


v ca 






->c 


CNO 


¥t 


]W 


45 1 


IT 




]« 


41 I 


MB 


OEr 


J» 


44 [ 


15 



' 1 ] 



SN54AS888 IJDI 
SN54AS889<FN) 



5N74AS888 (JDI 
5N74AS889 (FN) 



functional black diagram 
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890, 891 

MICROSEQUENCERS 

• 14 bits wide — Addresses up to 16,384 words 

of microcode with one chip 

• S&tects address from one of eight sources 

• STL-AS technology 

• Independent read pointer for aid in micro- 

code diagnostics 

• Supports rear-time interrupts 

• Two independent loop counters 

• Supports 64 powerful instructions 



JD PACKAGE 



pin assignments 



FN PACKAGE 



SN54AS890 (JDJ 
SN54ASB91 (FN) 



SM74AS890 (JD) 
SN74AS891 (FN) 



a&tv ] to 

muhd ] it 

MUK1 ] 12 

M U 3(3 j 12 

HCO ] u 

Hpl ] IB 

"CI ] , S 

SO ] " 



CC ] 20 

VCCl ] 3 1 

V cq? ] 22 

CK ] 23 

ZERO ] 24 

STKWHMIHEH ] ^ 

DO BO ] k 




I T C I I C K < I It » <*. 

a a a a a a a'E a a a a 



< < < < , 

- - O 5 : 



3 2 1 68 E7 HI 05 64 63 63 6' 



\ 

HO [ H 
W [ B 
U[ * 

[ Y 

»[ * 

[ Y 

M [ v 

S3 [ i 

w [ ■ 

Si t v 

» [ t 

40 [ ^ 



?7 23 23 30 31 32 33-3* 3S 36 3) 3*1 M 40 41 4? 43 



ill » 



"AS691 Only. 
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897 



pin assignments 



16-BIT EXPANDABLE 
BARREL SHIFTER 

• Performs arithmetic, logical, and circular 

shifts on data in one clock cycle 

• Performs bit set and reset operations and 

floating point normalizations 

• Contains an internal counter for memory 

address and FFT bit reverse addressing 

• Ideal for improving the shift throughout on 

a microprocessor or A5SBS based 
system 

SMS4ASS97 (JD) SN74ASSD7 IJD) 

Contact factory for addrtional information 



ASB97 16-BIT EXPANDABLE BARREL SHIFTER 
functional block diagram 

D15 - D00 

g 




<□ NORM 
ZN4 - ZNO 



<□ 12-10 

OS 



<□ OEY 



JD, N PACKAGES 


1 ZN3 




:> St;2 


:>u hi 


3 ZM 


2fl i 


4 ZNO 


30 12 


— ^5 


31 CLK. 


6 m * 


32 VO 


^- 


33 VI 





34 Y? 





3S Y3 




36 V4 




£ fb — . 







13 GND 


39 V 7 


1* 07 


40 GND 


15 06 


41 VB 


IB. D5 


42 Y9 


IT D4 


43 Y10 


13 03 


44 Yl 1 


19 02 


45 Y12 


30 01 


IB YI3 


21 DO 


AT V14 


32 IP 


48 Y15 


23 OP 


40 OEY 


!tf 5YSI6 


E*Q -.'ji-i-.l 


?5 ZL 


51 ZN4 


26 5 


52 Vcct 



Far chip carrier information, 
contact the factory. 
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1000 

QUAD 2-INPUT NAND BUFFERS/DRIVERS 

• Increased output drive capability 
over "LSOfJ, "ALSQO, "ASOD 

typical performance 



logic symbol ^ 



pin BsaianmflnU 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER/ 
GATE 


SN54 ALS1 0O0A 


11mA 


- 1 mA 


4 Hi 


3 mW 


SN74ALS1000A 


24 mA 


- 2.G mA 


4 rct 


3 mW 


SN5-1AS1000 


40 mA 


-40 mA 


1.7 ns 


8 .6 «*V 


SN74AS1000 


-11! mA 


- 48 mA 


1.7 nt 


8.6 mW 



3B- 
4A- 
4B- 



111 [ 




\ 13) 


(21 




(41 




IS) 


^ 16) 


191 




110) 


ml 


1121 




1131 







poiitive logic: V ■ AS 



SN54ALS1000A IJ.FHI 
SNS4AS1000 (J.FH) 



SN74ALS10Q0A IN, FN) 
SN74AS1000 IN.FNI 



1002 

QUAD 2-INPUT NOR SUFFER GATES 

* Increased output drive capability 
ovar 'LSQ2, 

typical performance 



logic lymbol^ 
(21 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER/ 
GATE 


SN54ALSI002A 


12 mA 


- 1 mA 


4 ns 


-1 mW 


SN74ALS1O02A 


24 m A 


- 2.6 mA 


4 ns 


4mW 



>1[> 



1131, 



ooiltlvo logic: Y = A+B 



SN54AL51007A (J.FH) SN74ALS10O2A IN, FN} 



T Pin numbart ihown on logic ivmbolj am 1or J and N package] onlv. 
nc — no imarnal connection. 



J, N PACKAOEI 


1 IA 


a 3Y 


2 IB 


9 3A 


2 )Y 


tO 3B 


4 2A 


1 1 *V 


ft 2B 


12 4A 


a 2Y 


13 AH 


7 GND 


'« *CC 




FH. FN PACKAGES 


1 nc 


1 1 nc 


2 'A 


U 3V 


3 1(3 


13 3A 


4 IV 


5 4 3B 


5 nc 


16 nc 


fi 2A 


16 4Y 


7 nc 


17 nc 


a 2B 


18 4A 


9 2V 


19 4H 


10 GN 


30 VCC 



pin essignmtnts 



J. fi PACKAGES 


1 1Y 


8 3A 


2 1A 


9 38 


3 IB 


10 3Y 


4 2Y 


1 1 4A 


S 2A 


13 4B 


6 2B 


1 3 4Y 


7 GND 


14 V CC 




FH. FN PACKAGES 


f nc 


1 1 OC 


2 1 Y 


12 3A 


3 IA 


13 3B 


4 IB 


14 3Y 


5 nc 


15 nc 


6 2Y 


16 A A 


7 nc 


1 7 nc 


S 2A 


is 4B 


9 2B 


39 AY 


\0 GND 


20 V CC 
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1003 



QUAD 2-1NPUT N AND 
BUFFER GATES WITH 
OPEN-COLLECTOR OUTPUTS 

• Increased drive capability over 
'LS03 

typical performance 



logic symbol : 
..lli 



pin assignments 



1B- 
ja- 



3A- 
3B- 



TYPE 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


LOW. 
LEVEL 
OUTPUT 
CURRENT 


DELAY 


POWER/ 
GATE 


SN54ALS1003A 


5.5 V 


12 mrt 


I4.S ns 


3 mW 


SN74ALS1003A 


5.5 V 


r.'.A 


11.5 ns 


3 mW 



&[> 



SN54ALS1003A (J.FH) SN74ALSIO03A IN.FNI 



1004 

HEX ORrVERS 

• Increased drive capability over 
LS04, ALS04, AS04 

typical performance 



fogic symbol* 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1004 


12 mA 


- 12 mA 


SN74ALS1Q04 


24 mA 


15 mA 


SN54AS10Q4 


40 mA 


- 40 mA 


SN74ASI004 


48 mA 


mi 



SA- 
BA- 



Hi 


> 


I2I 


131 


\ 111 




151 


\ (01 




191 


^ IUI 




1111 


N. HO] 




113) 


V. 1121 









-1Y 
-2Y 
-2-Y 

-BY 



positive logic: Y " A 



SN54ALS1004 U,FH) 
SN54AS1004 [J.FHI 



SN74ALS10D4 IN.FNI 
SN74AS1004 (N.FNI 



1005 

HEX INVERTER 
BUFFER GATES 
WITH OPEN-COLLECTOR 
OUTPUTS 

• Increased drive capability over 

LSOS 
typical performance 



logic symbol* 



2A- 
3A- 
4A- 

5A- 
6A- 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1005 


12 mA 


-1 mA 


SN74ALS1005 


24 mA 


-2.6 mA 



11) 
131 


> o 


N 12' 


V HI 




15) 


IE) 




IS) 


^ Itjl 




mi 


001 




1131 


S. (121 






* 



•2Y 
-3Y 



positive logic: Y = A 



SN54ALS1005 IJ.FHl SN74ALS1005 IN.FNI 



J. N PACKAGES 


1 3A 


B 3Y 


2 IB 


9 3 A 


3 IV 


10 3B 


4 24 


1 T 4Y 


6 2B 


12 4A { 


B 2Y 


13 4B 


7 GMD 






FH. F N PACKAGES 




1 T nc 


2 IA 


12 3Y 


3 IB 


13 3A 


4 1 V 


14 33 




IS nc 


6 2A 


16 4Y 


7 rt C 


17 nc 


B 20 


IB 4A 


9 2Y 


19 4B 


10 GND 


=0 V CC 



pm sssic/nmBnts 



J. N PACKAGES 


fH. FN PACKAGES 


1 1 A 


8 4Y 


1 f>c 


1 1 nc 


2 IV 


3 4A 


2 1A 


12 4Y 


3 2 A 


10 5Y 


3 IV 


13 44 


4 2Y 


■ ■ 5 ■■■ 


4 ?t. 


14 5Y 


5 3A 


12 >• 




15 fK 


G :!v 


13 BA 


6 2Y 


16 5A 


7 GNp 


M v cc 


7 nc 


17 nc 






B 3A 


18 SY 




L- ■ ■ 


19 6A 


10 GMD 


20 V CC 



pm assignments 



[ J. N PACKAGES 


FH, FN PACKAGES 


1 1A 


9 4V 


t nc 


1 1 ftt 


2 1Y 


9 4A 


2 1 A 


12 4Y 


3 2A 


*PO 5V 


3 1 Y 


13 4A 


4 2Y 


l ' 


4 2A 


14 BY 


1 5 3A 


12 6V 


5 nc 


1 5 nc 


G 3Y 


1 3 6A 


-.: ? . 


16 5A 




14 Vcc 


7 nc 


1 7 re 






8 3A 


IB BY 




9 :iv 


13 OA 




10 GND 


20 V CC 



* Pin numbers shown on logic symbols ar(J for J *nd N packages only, 
nc - no iniefnal connection. 
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1008 



lo^ic symbol* 



pin assignments 



QUADRUPLE 2-JNPLTT POS1TIVE-AND 
BUFFERS/DRIVERS 



• Increased drive capability Over 
LS08, AL508, ASOB 



typical performance 



TVPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1008A 


12 mA 


— 1 mA 


SN74ALS100aA 


24 mA 


- 2.6 mA 


SN54AS1008 


40 mA 


- 40 mA 


SN74AS10Q8 


48 mA 


- 48 mA 



IA- 
18- 
2A- 
2B- 
3A- 
3B- 
4A- 







13) 


(4. 






151 


f8) 


{91 
1 




(101 


[11] 


(121 




1131 







J, N PACKAGES 


FH. FH PACKAGES 


1 1A 


8 3Y 


1 nc 


1 1 nc 


2 IB 


9 3A 


2 1A 


12 3v 


3 IV 


10 3(1 


3 IB 


13 JA 


4 2A 


1 1 -IV 


4 IV 


14 3B 


S 20 


1 2 AA 


5 nc 


IS nc 


6 2Y 


13 4B 


6 2A 


16 *V 


1 GHD 






17 nc 






8 26 


18 4 A 




9 2V 


19 4H 




10 GND 


20 y C c 



posiliva logic: Y ■ AB 



SN54ALS100BA (J,FH) 
SN54AS1008 (J.FH) 



SN74ALS1006A IN.FN) 
SN74AS1008 (N,FNl 



1010 



logic symbol? 



pin assignments 



TRIPLE 3-INPUT POSITIVENAND 
BUFFER GATES 



Increased drive capability over 
LS10 



1A- 
1B- 



typical performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1010A 


12 mA 


- 1 mA 


SN74ALS1010A 


24 mA 


- 2.6 mA 



2B- 
2C- 
3A- 
3B- 



ID 


ft£> 


-v.112) 


(21 


113) 




<3i 






I4| 


IS) 




NJB> 


UN 




IIOI 


mi 







J. N PACKAGES 


FH. FH PACKACES 


1 IA 


8 3Y 


1 nc 


11 nc 


2 IB 


9 3A 


2 IA 


12 3Y 


3 2A 


10 38 


3 1H 


13 3A 


4 3B 


H 3C 


4 2A 


14 38 


5 2C 


:2 IV 


5 nc 


15 nc 


71 


1 3 1 C 


6 28 


IS 3C 


7 GND 


14 V CC 


7 nc 


17 nc 






B 2C 


IB IV 




9 2V 


19 !C 




10 GNO 


10 V CC 



positive logic: Y ■ ABC 



SN54ALS101QA U.FH} SN74ALS1010A (N,FM) 



1011 



TRIPLE 3-INPUT POSITI VEAIMD 
BUFFER GATES 



Increased drive capabiiity over 
LS11 



lypicfll performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1011A 


!2mA 


- 1 mA 


SN74ALS101 IA 


24 mA 


- 2.G mA 




pin assignments 



J. N PACKAGES 


FH. FN PACKAGES 


1 IA 


B 3Y 


1 nc 


.1 nc 


2 IB 


9 3A 


2 IA 


12 3Y 


2 2A 


10 3B 


3 in 


13 3 A 


4 2D 


1 1 3C 


4 2A 


14 3B 


E, 2C 


12 IV 


5 v.- 


IS nc 


6 2Y 


13 1C 


6 26 


1 S 3C 


7 GNU 


14 vcc 


7 nc 


17 nc 






8 2C 


18 IY 




9 2Y 


19 1C 




10 GND 


20 V C C 



posiiive logic: Y = ABC 



SN54ALS1Q11A IJ.FHJ SN74ALS1011A (N,FN) 



1 Pin numbers shown on logic lymbOff am for J and N package* only, 
nc — no internal connection, 
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PRODUCT GUIDE 



1020 

DUAL -1 - INPUT N AND BUFFER GATES 

• Increased drive capability over 

LS20 
typical performance 



logic lymba** 



pin ■uignm«nti 



TVPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1020A 


12 mA 


- 1 mA 


SN74ALS1020A 


24 mA 


- 2.6 mA 



1A- 
16 
1C- 
10- 
2A- 
2B- 
ZC- 
20- 





*£> 


\<6) 


(21 


w_ 




I5I_ 
(9) 








MOI 
IT21 






(131 





J h N PACKAGES 


FH. FN PACKAGES 


1 1A 


8 2Y 


I nc 


! ! 


2 tB 


9 2A 


■i ;a 


12 2Y 


3 rvc 


10 2B 


3 IB 


13 2A 


4 1C 


11 nc 




Id 23 


5 ID 


12 ?C 




15 nc 


e ir 


13 20 


6 tC 


16 nc 


7 QUO 


1*1 V"CC 


7 rw 


17 nc 






8 ID 


18 2C 




9 1Y 


19 2D 




1 GND 


20 V CC 



positive logic: Y ■ ABCD 



SN54ALS1020A (J.FH) SN74ALS1020A (N,FN) 



1032 



logic symbol * 



pin an ion man u 



QUADRUPLE 2-INPUT PQSITIVE-GR 
BUFFER GATE 

a Increased drive capability ovBr 
LS32, ALS32, AS32 

typical performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1032A 


12mA 


- 1 mA 


SN74ALS1032A 


24 mA 


- 2.6 mA 


SN54AS1Q32 


40 mA 


- 40 mA 


SN74AS1Q32 


48 mA 


- 43 mA 



1A- 
1B- 
2A- 
2B- 
3A- 
3B- 
4A- 



(1) 


>1> 


13) 


12} 


(fij 


(4) 




(SI 


[81 


(9) 




110) 


111) 


(12) 




(13) 







J. N PACKAGES 


FH. Ftf PACKAGES 


* 1A 


8 3Y 




3 t nc 


2 IB 


9 2A 


2 1 A 


12 3Y 


3 1 Y 


10 36 


3 IS 


13 3A 


4 2A 


11 4Y 


4 1Y 


Id 3B 


5 26 


3 2 4A 


5 nc 


T5 nc 


6 2Y 


13 4B 


6 2A 


IB *Y 


7 GND 


vec 


7 <1C 


17 nc 






B 20 


IB 4A 




9 2Y 


19 4B 




10 GND 


20 V CC 



positive logic: Y = A+B 



SN54ALS1032A (J.FH) 
5N54AS1032 (J.FH) 



SN74ALS1032A (N.FNI 
SM74AS1032 IN.FN) 



T Pin numbers itiown on logic symbori are for J and N peckagei only, 
nc - no internal connection. 
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1034 



logic symbol T 
tlj 



pin assignments 



HEX DRIVERS 

• Non-invarting outputs 

typical, performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HUGH. 
LEVEL 
OUTPUT 
CURRENT 


SN54ALS1034 


12 mA 


- 12 mA 


SN74ALS1034 


24 mA 


- 15 mA 


SN54AS1034 


40 mA 


- 40 mA 


SN74AS1034 


48 mA 


- 48 mA 



1A- 

2A- 
3A- 
4A- 
5A- 
6A- 



13) 



IS) 



19] 



(11) 



(13) 



12) 


1Y 


J, H PACKAGES 


FH. FN PACKAGES 


(41 


1 1A 


8 4Y 


1 nc 


11 rvf 




2Y 


2 


IV 


9 


4A 


3 


1 A 


1? 4V 


(61 




□ 


2A 


10 


5V 


3 


1Y 


13 4A 




3Y 


A 


2¥ 


1 1 


5A 


■". 


2A 


Id BY 


18) 


4Y 


5 


3A 


12 


6Y 


S rn: 


15 




B 


3V 


1 3 


fiA 


D 


2Y 


16 '■■■> 


(10) 


5Y 


! 


GND 


i .; 


vcc 


1 


ric 


17 nc 


[12) 












H 3A 


VB 6 V 




6Y 










B 


3Y 


19 6A 














la 


GND 


20" Vccl 



positive logic Y - A 



SN54ALS1034 IJ.FHl SN74ALS1034 IN, FN) 
SN54AS1034 IJ.FH) SN74AS1034 <N,FN| 



1035 



logic symbolt 



pin assignments 



HEX BUFFERS WITH OPEN- 
COLLECTOR OUTPUTS 

• Non-inverting outputs 

typical performance 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
VOLTAGE 


SN54ALS1035 


12 mA 


5.5 V 


SN74ALS1035 


24 mA 


6.5 V 



,A 111 


t> O 


121 


2A 131 


(41 




3A 151 




16) 


4A 191 


(St 




SA 1111 


(10) 




GA 1131 


I12I 









•1Y 
-2Y 
-3Y 
'-4Y 
■5Y 
-6Y 



J. N PACKAGES 


FH, FN PACKAGES 


1 1A 


B 4Y 


1 nc 


\ 1 nc 


2 1Y 


9 4A 


2 1 A 


12 4Y 


3 2A 


10 BY 


3 IY 


13 4A 


4 2Y 


1 1 5A 


4 2A 


14 5Y 


5 3A 


12 6Y 


6 nc 


IS nc 


6 3Y 


13 6A 


6 2Y 


16 5A 


7 GND 


14 V C C 


r.c 


1 7 nc 






8 3A 


te GY 




9 3Y 


19 !"..'■ 




IQ GND 


20 V C C 



SN54ALS1035 (J.FH) SN74ALS1035 (M.FNI 



Positive logic Y - A 



1036 

QUADRUPLE 2- IN PUT POSITIVE 
NOR DRIVERS 

• Quad version of 'AS805A 

typical perlormance 



logic ivmbplt 



pin HmpmenB 



1FJ- 
2A- 



TYPE 


LOW- 
LEVEL 
OUTPUT 
CURRENT 


HIGH- 
LEVEL 
OUTPUT 
CURRENT 


SN54AS1036 


40 mA 


— 40 mA 


SN74AS1036 


48 mA 


- 48 mA 



4A- 
4B - 



(2! 




in 


(31 




141 


(5) 




16) 


^ (101 


18) 




(91 




\ (13) 


nu 




(121 







J.N PACKAGES 


FH.FN PACKAGES 


1 1A 


a 3Y 


1 nc 


1 1 




7 11! 


S 1A 


2 


1 A 


13 


-IV 


3 IV 


IG 


3B 


3 19 


13 


3A 


■: 


• : 


4Y 


4 


IV 


! 1 


3B 


5 28 


12 


4A 


B 


ac 


IE 




6 2Y 


(3 


4B 


C 


7 A 


re 


4¥ 


7 GND 


14 


^CC 


; 


nc 


17 nc 








8 2B 


IB 4A 








B 


2V 




40 








I a 


GND 


20 





positive logic: Y = A+B 



Ipin nurnbnrs. shown on logic symbols artt for J and N pnekagns only, 
nc — no internal connection. 
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1240 



OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
{Inverted three-state outputs) 

• Low power version of J ALS240, AS240 
typical performance 



logic aymbolt 

111 1 



pin assignments 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54AL5 1 240 


9 


- 12 mA 


& mA 


47.5 mW 


SN74ALS1240 


9 


- 15 mA 


16 mA 


SN74ALS1240-! 


9 


- 15 mA 


24 mA 




J, H PACKAGES 


FH. FN PACKAGES 


1 Iff 


1 1 2A1 


1 ifi 


1 1 2A1 


2 1A1 


12 1 V4 


2 1A1 


12 IY4 


3 2V4 


13 2A2 


3 2V4 


13 2*2 


4 1A2 


14 1 Y3 


4 1A2 


14 1Y3 


5 2Y3 


15 3A3 


5 2Y3 


15 2A3 


6 1A3 


16 172 


ti 1A3 


16 1Y2 


7 2V2 


1 7 2A4 


7 2Y2 


1 7 2A4 


S IA4 


18 1 Y 1 


8 1A4 


18 1YT 


9 2Y1 


19 2G" 


9 2Y1 


ig 2G 


10 GND 


20 Vcc 


10 GND 


20 Vcc 



SN54ALS1240 (J.FHI 



SN74ALS1240 IN, FNI 
SN74ALS1240-1 (N.FN) 



1241 



logic symbol I 



pin assignments 



OCTAL BUFFERS/LSNE 

DRIVERS/LINE RECEIVERS 

fnon -inverted three-state outputs} 

• Low power version of 'ASL241 , LS241 

typfca! performance 



1A1 - 
1A2 • 
1A3 ■ 
?A4 ■ 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI 






CURRENT 


CURRENT 


PAT10N 


SN54ALS1 241 


9 


-12mA 


& mA 


47.5 mW 


SN74ALS1 241 


9 


- 1 5 mA 


16 mA 


SN74 ALS 12411 


3 


15mA 


24 mA 



2A1 
2AZ ■ 
2A3 
2A4 ■ 



in ^ 


EN 




(21 


■n r 


118) 


' ■ 


|<H 


_ I1W 

nn 




[63 




£BJ 








U'JI 
till 




m 

m 




EN 

4 ^ 




(13) 
1151 _ 
(17! 




151 




131 









1V1 
1V2 
1Y1 
. 1Y4 



2Yt 
2Y2 
2Y3 
2V4 



i. N PACKAGES 


FH. FN PACKAGES 


1 1H 


1 I 2A1 


i itr 


11 2A | 


: i a i 


12 1 Y4 


2 1A1 


12 1Y4 


3 2V4 


13 2A2 


3 2¥4 


13 2AJ 


4 1A7 


14 1Y3 


■i \M 


i* its 


5 2Y3 


IS 2A3 


S 2Y3 


15 2A3 


8 1 A3 


16 1 Y2 


B 1A3 


It, tY2 


7 2Y2 


17 2A4 


7 2Y2 


17 2A4 


8 1 A4 


IB 1YI 


B 1A4 


IS 1V1 


j 2 v : 


19 2G 


9 2 V 1 


l 9 2G 


10 GNO 


20 V CC 


10 GND 


20 Vcc 



SN54ALS1241 U.FHI 



SN74ALS1241 [N,FN| 
SN74ALS1241-1 (N.FN) 



1242 



logic symbol! 



pin assignments 



QUADRUPLE BUS 

TRANSCEIVERS 

(Inverted throe-state outputs) 

• Low power version of ALS242. LS242 
typical performance 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


5N54ALS1242 




- 12 mA 


a mA 




5N74ALS1242 




- 1 5 mA 


1 S mA 


SN74ALS1 242 1 




- 1 5 mA 


24 mA 



1,1 I-. 


EH1 

en; 

i r 


mi 

HQ) 


(31 ^ 

~n 

ID - 






15! 




19) 


(61 

-n 











J. M PACKAGES 


FH + FN PACKAGES 


1 GAB 


B 34 


1 nc 


1 1 n 


2 nc 


9 63 


2 Gab 


J 2 iU 


3 Al 


i B2 


3 nc 


V3, B3 


4 A3 


1 1 ei 


4 A1 


14 B2 


5 A3 


1 2 nc 


5 nc 


15 nt 


A4 


13 GBA 


6 A2 


!6 Bl 


; GND 




7 nc 


l / nc 






B A3 


IB nc 




9 Ad 


19 GBA 




10 GND 


2D Vcc 



SN54ALS1242 (J.FHI 



SN74ALS1242 (N. FN) 
SN74ALS1 242-1 IN.FNI 



IPin numbers shown on logic symbols are for J and N packagns only, 
nc - no iniernal connection. 
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1243 



Jaglc symbol! 

113) 



pin assignments 



QUADRUPLE BUS 
TRANSCEIVERS 

(non-inverted three-state outputs} 

• Low power version of ALS243, LS243 

topical performance 



gba ■ 

GAB - 







MAX 


MAX 


POWER 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


5N64ALS1243 




- 12 mA 


3 mA 




SN74ALS1243 




-15 mA 


16 mA 


5N74ALS12431 




- 15 mA 


24 mA 



■■■i -: 



« j ei 

4 j BZ 
4 f 83 



J, N PACKAGES 


FH. FN PACKAGES 


i Gab 


U S4 


1 nc 


11 nc 


2 nc 


9 B3 


2 GAB 


12 Bfl 


a ai 


10 B2 


3 nc 


13 B3 


4 A2 


11 HI 


4 A I 


14 B2 


5 A3 


1.2 nc 


6 ne 


15 nc 


6 A-l 


13 GBA 


$ A2 


it. B1 


7 GND 


11 v cc 


7 fW 


1 7 nc 




B A3 


IB fit 


E) A4 


19 GBA 


10 GND 


30 V CC 



SN54ALS1243 IJ.FHI SN74ALS1 243 IN, FN) 
SN74ALS1 243-1 IN.FNI 



1244 

OCTAL BUFFERS/LINE 

DRIVERS/LINE RECEJVERS 

fnon rnverted three-stale outputs] 

• Low power version of ALS244, LS244 

typical performance 



logic symbol t 

if! 1IL_ 



pin assignments 



1A1 ■ 
1A2 ■ 

1A3 . 
1A4 ■ 







MAX 


MAX 


POWER 


TVPE 


DELAY 


SOURCE 


SINK 


DISSI- 






CURRENT 


CURRENT 


PATION 


SN54ALS1244A 


9 ns 


- 12 mA 


8 mA 




SN74ALSJ244A 


9 ns 


- 15 mA 


16 mA 


45 mW 


SN74ALS1244A-I 


9 ns 


- 15 mA 


24 mA 





2A1 ■ 
2A7 ■ 
2AJ 
2A4 



"•' 1V1 


J. N PACKAGES 


FH. FN PACKAGES 


1 iG 


11 2A1 


i iG 


11 2A1 


2 1A1 


1? 1 Y4 


2 1A1 


12 1Y4 


US IYS 


3 2Y4 


13 2A2 


i 2Y4 


13 2A2 


nai ... 


4 1 A2 


Id 1 Y3 


d 1A2 


14 1 Y3 


1V3 

1,21 iv< 


5 2*3 


15 IA3 


& 2Y3 


15 2A3 




6 1A3. 


1G 1 Y2 


6 1A3 


16 1Y2 




7 2Y2 


17 2AA 


7 2Y2 




B 1AA 


IB 1Y1 


8 1A4 


IB 1Y1 


, '« ?V1 


9 2Y1 


19 2G~ 


9 2Y1 


19 2G 


in 7 „ 


10 GND 


20 V CC 


10 GND 


20 VCC 







SN54AL51244A U.FH] SN74ALS1244A IN.FN) 
SN74ALS1244A-1 (N,FN) 



1245 



OCTAL BUS TRANSCEIVERS 
(non-inverted three-state outputs] 

• Low power version of ALS245, LS245 

typical performance 



logic symboll 



pin assignments 



3 EMI |BA] 
3 E N2 [ AB t 



(21 







MAX 


MAX 


POWER 


A3 


TYPE 


DELAY 


SOURCE 


SINK 


DISSI- 


A4 






CURRENT 


CURRENT 


PATION 


AS 


SN5<*ALS1245 


B 


-12 mA 


8 mA 




A6 


SN7<JA|_S1245 


B 


- 1 5 mA 


16 mA 


t 1 3 mW 


A7 


SN74AL51 2A5-1 


6 


- 15 mA 


24 mA 




AS 




J. N PACKAGES 


FH. FN PACKAGES 


1 PIR 


1 1 B3 


1 D1R 


1 1 BB 


: « ' 


12 Hf 


2 Al 


12 B7 


3 A2 


13 Bfi 


3 A2 


13 B6 


4 A3 


14 Et& 


A A 3 


14 05 


5 A4 


is ii.; 


b A4 


15 BJ 


A5 


16 B3 


e A& 


16 S3 


7 AG 


1 7 l\2 


7 A6 


17 B2 


B A7 


18 EM 


B A7 


IB Bl 


9 AS 


i9 n 


3 AB 


19 Z 


10 GND 


30 VCC 


10 GND 


20 V C C 



SN54ALS1245 U r FH) SN74ALS1245 {N.FNI 
SN74ALS1245 1 |N,FN! 



iPin numbers shown on logic sv mno ' s are TOr J an ^ N packages only, 
nc — no Interna! cannBclion. 



Texas 
Instruments 

POST OFFICE BOX 22601! • DALLAS. TEXAS 75265 



3-2 



PRODUCT GUIDE 



1616 



16-X-16-BIT MULTIMODE MULTIPLIERS 

• Multiplies Any Combination of Unsigned, Signed Integer, or 
Fractional Inputs 

• Registered Inputs and Outputs 

• Comparable so TRW's MPY-16HJ 

• Choice of Single-Signed, Double-Signed, Unsigned, or 
Signed Fractionally Adjusted Output 

• Overflow Detected if a Combination Df Input Data andfor 
Output Formats Result in a Number that Cannot be 
Represented 

• Rounding is Provided for Both Integer and Fractional 
Results 



• Flexible Input-Output Format Aids in Expansion to Multiple 
Precision Results 

• 55 ns Typical Unclocked Multiply Time 

• Power Dissipation Approximately 1. 5 W 

• 3-State Outputs 

• Ideal for Signal Processing, Including Digital Filters, FFTs, 
and Automatic Line Integration 

• Output may be Complemented 

• Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 



logic symbol 



GILS 
OEMS 
FT 
CLK P 
CLK OP ■ 
OPO 
OP1 
OP2 
RND 
CHGSIGN - 
CLK X 
CLK Y 





16 X 16 MULTIPLIER 






* 






'A LSI 6 10 






OE (PR0-PR15) 
OE (PR16-PR31I 








(44 1 




OUT REG FEED THRU 




17) 
141) 
1511 




>CLK p 
>CLK OP 




(501 
145) 


>OP CODE 




(521 


ROUND 
CHGSIGN 
>CLK X 
> CLK V 




(481 




1531 
(81 









pin assignments 





JO PACKAGE 


1 X4 


33 PR24 


: ■ 


■■: 


3 K2 


• pass 


-i :• i 


36 PR27 


S XO 


." ? FR2F. 


f! QtLS 


38 PR29 


7 CLKP 


:<>.• prsq 


B CLKY 


■10 PR31 


9 YO.PRO 


41 CLKGP 


id y l ,-pRi 


42 OEMS 


Tl Y2/PR2 


43 OVR 


12 V3 Ff, j 


■34 FT 


\ 3 Y4/PR4 


-s ! . Of'2 


U V5/PR6 


4li GND 


1 », VC FW 


4 7 GND 


16 Y7/PR7 




1 7 YB ;PB8 


■19 V CC 


18 Y9 Pflii 


50 OPT 


19 Y1QPR.10 


5 1 C PC 


20 yii/pftii 


R.ND 


21 Y12/PR12 


53 CLKX 


22 Y13;PB13 


54 XI5 


23 YU-PFtM 


55 X14 


2d V1EIPR1B 


&B X13 


: u i'i; • 


&7 X12 


26 PBI7 


58 X1 1 


27 PR IB 


59 X1Q 


za phi a 


60 XS 


39 PF120 


ei xe 


20 PR?1 




3 1 PR 2 2 


63 X6 


32 PR 2 3 


64 XFj 



OVER FLOW V 



For chip carrier information, 
contact iho factory. 



SN54ALS1616 IJD) SN74ALS1 6 1 6 IJD1 
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1620, 1621, 1622, 1623 







MAX 


MAX 


TYPE 


OUTPUT 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54ALS1620 


3-Stale 


- 1 ;' 


8 mA 


SN74ALS 1 620 


3-State 


-15 


16 mA 


SN74ALS16Z0-1 


3 Stale 


-15 


24 mA 


SN54ALS1621 


0-C 


N/A 


S mA 


SN74ALS1621 


c 


N/A 


16 mA 


SN74ALS I S21-1 


0-C 


N/A 


24 mA 


SN54ALS1 622 


c 


N/A 


S mA 


SN74ALS1622 


0-C 


N/A 


; 6 in A 


SN74ALS1622-1 


0-C 


N A 


24 mA 


SN64ALS1623 


3-Siate 


-12 


8 mA 


SN74AIS1623 


3-Stale 


-15 


1 6 mA 


SN74ALS1 623-1 


3-State 


1 5 


24 mA 



SN54ALS1620 (J.FHJ 
SN54ALS1621 (J,FH| 
SN54ALS1622 IJ.FHI 
SN54ALS1623 (J.FH) 



SN74ALS1620 IN, FN) 
SN74ALS1 620-1 (N.FN) 
SN74ALS1621 (N.FN) 
SN74ALS1621-1 IN.FNI 
SN74ALS1622 (N.FNI 
SN74ALS1 622-1 IN.FNI 
SN74ALS1623 (N.FN) 
SN74ALS1 623-1 IN.FNI 



logic symbol. 



pin assignm-ants 



OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• Low power version of ALS 620, 621, 622, 623 
typical performance 



GBA- 

I 

GAB ■ 



ill 


ENl 
EN2 

1 c 


1181 




y i <1 


|17I 


2 V 






(16) 
1151 










1141 


IS) ^ 




1131 






1121 






(11) 









J. N PACKAGES 


FH. FN PACKAGES 


1 GAB 


' l MM 


1 GA8 


1 1 BB 


2 A1 


12 07 


7 At 


12 B7 


3 A2 


1 3 B6 


3 A2 


13 B6 


4 A3 


1* B5 


4 A3 


14 B5 


5 A-4 


16 &4 


5 Ad 


1 5 B4 


6 A5 


16 33 


6 A& 


16 B3 


7 A6 


17 F! 2 


7 AS 


17 B2 


B A7 


IB Bl 


8 A7 


IB Bl 


9 AS 


19 ClBA 


3 AS 


i v Cba 


1 END 


20 V CC 


10 GND 


70 V CC 



logic symbol , 'ALS1621' 
119) 



EBA 

GAB 



-Ci EN1 
EN2 



nj vz 

131 


i <"; 


(171 




Ml 






I 

16) 






l — 




ii4i 


,2 rr 

(71 




M3I 






1121 


*g 




-4,1 









tPin numbers shown on logic symbols arc lor J and N packages only, 
nc - no internal connection 



logic symbol, 'ALS16221 
1191 



Gba 

GAB 



-Ci ENl 
EN2 



q i ••: 



1171 

(161 
«- j 63 

1151 



(131 ^ 
112! 



ST 



logic symbol, 'ALS1623 T 



£ba- 
GAB- 



A2 ■ 

( 

A3 - 



119. ^ 

til 


ENl 
EN2 




191 
t— 


V i <3 


TZ 

141 


E* 2 V 




17) 

161 








r3 


k— 
151 






141 








r 

!3] 








12] 


191 






:tu 






=3 


r 
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3-207 



PRODUCT GUIDE 



1638. 1639 



logic symbol. 'ALS163BI 



OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• "A" bus outputs are open- 
collector: *'B" bus outputs are 
three-state 

• 'ALS1638-inverting logic 

• 'ALS1639-.true logic 

• Low power versions of 'ALS638, 'ALS639 
typical performance 



o 

Q. 
C 

o 

a 

c 
E 

CD 







MAX 


MAX 


TYPE 


DELAY 


SOURCE 


SINK 






CURRENT 


CURRENT 


SN54ALS1638 


7 ns 


-12 mA 


8 mA 


SN74ALS1638 


7 ns 


- 15 mA 


16 mA 


SN74ALS1638-1 


7 ns 


-15 mA 


24 mA 


SN54ALS1639 


8 ns 


-12 mA 


8 mA 


SN74ALS1639 


8 ns 


-15 mA 


1 6 mA 


SN74ALS1 639-1 


8 ns 


-15 mA 


24 mA 



SN54ALS1638 (J.FHI SN74ALS1 638 IN.FNI 
SN54ALS1639 (J.FHI SN74ALS1639 IN, FN) 
SM74ALS1 638-1 IN.FNI 
SN74ALS1639-1 IN, FN) 



M9I ^ 

cm ^ 
12) 


£*3 

3 CN1 (BAj 

1 tH? TARl 
j tr*^ lADJ 

h p 


(131 

1 

117) 


i 


2i < 

O 2V 




' T 

i. 1 

1161 




3. I 

(151 






Z!T 

1141 






(131 




or 

112) 


•a 




.. mi 







pin Attignmanti 



logic symbol. 'ALS1639t 

5 ■ 
DIR 



1151 ^ 
Ill 


G3 

3 EN1 {BAI 
3 EN2 [AB] 

S r 


iibj 


[21 


(31 


ii <] 
t> 2 y 


1171 


TZ 

141 




116) 


T_ 

ra 




— — T 

(IS) 






TCI 

(71 




113) 


-tr 




(121 


(91 . 




Z3 


r 

id 







J. N PAC*AC£5 


1 Dm 


1 1 SB 


2 Al 


12 67 


3 A2 


13 SB 


* A3 


M as 


I A* 


15 B* 


6 A* 


16 B3 


1 M 


17 6r 


6 « 


IB B1 


9 A3 


19 E 


10 GNO 


20 V cc 



J"H. (H PACKAGES 



1 OIR 


1 1 a a 


? Al 


12 SJ 


3 A2 


13 e@ 


4 A3 


M B5 


5 A* 


1 5 B4 


G A5 


16 B3 


7 A6 


17 B2 


B A7 


18 Bl 


9 Afl 


19 E 


10 GND 


20 ^CC 



T Pin nymtwrj ihown on logic iyrnboJi ire for J ind N packogtt, onlv. 
nc — no internal connection. 
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PRODUCT GUIDE 



1640, 1641, 1642, 
1643, 1644, 1645 

OCTAL BUS TRANSCEIVERS 

• Low power versions of 'ALS640A, 'ALS641 A, 'ALS642A, 

'ALS643A, 'ALS644A. 'ALS645A 
typical performance 



pin assignments 



SN54ALS164QA (J.FHI 
SNS4ALS1641 (J,FH) 
SN54ALS1642 <J,FH) 
SN54ALS1643 IJ.FHI 
SN54AtS1644 IJ.FH) 
SN54ALS1645A U,FH) 



SN74ALS1 
SN74ALS1 
SN74ALS1 
SN74ALS1 
SN74ALS1 
SN74ALS1 
SN74ALS1 
SN74ALS1 
EN74ALS1 
SN74ALS1 
SM74ALS1 
SN74ALS1 



640A (N,FN) 

641 IN,FNI 

642 IN,FN) 

643 (N,FN) 
G44 IN.FN) 
64SA (N.FNl 
640A-T (N.FNI 

641- 1 IN.FNI 

642- 1 (N.FNl 

643- 1 [N.FNl 

644- 1 IN, FN) 
645A-1 IN.FN) 









MAX 


MAX 


TYPE 


OUTPUT 


DELAY 


SOURCE 


SINK 








CURRENT 


CU RRENT 


SN54ALS1640A 


3-State 


7 ns 


— 12 mA 


8 mA 


SN74ALS1 640A 


3-State 


7 ns 




1 6 mA 


SN74ALS1640A-1 


3-State 


7 ns 


- IS mA 


24 mA 


SN54ALS1641 


O-C 




N/A 


8 mA 


SN74ALS1641 


O-C 




N/A 


16 mA 


SN74ALS1 641-1 


O-C 




N/A 


24 mA 


SNS4ALS1642 


O-C 




N/A 


8 mA 


SN74ALS1642 


O-C 




N/A 


16 mA 


SN74ALS 1642-1 


O-C 




N/A 


24 mA 


5N54ALS1643 


3 State 




-12 mA 


B mA 


SN74ALS1643 


3-St.it'J 




- 15 mA 


16 mA 


SN74ALS1643-1 


3.State 




-15 mA 


24 mA 


SN54ALS1644 


O-C 




N/A 


8 mA 


SN74ALS1644 


O-C 




N/A 


16 mA 


SN74ALS1644 1 


O-C 




N/A 


24 mA 


SN54ALS64SA 


3-State 


10 [is 


- 12 mA 


8 mA 


SN74ALS645A 


3-State 


10 ns 


-15 mA 


16 mA 


SN74ALS645A-1 


3-State 


10 115 


- 15 mA 


24 mA 



J. H PACKAGES 


FH. FH PACKAGES 


1 DIR 


1 1 as 


i Dm 


1 1 0B 


2 A! 


12 H7 


2 A1 


1 2 B7 


3 AS 


13 B6 


3 A2 


1 3 08 


4 A3 


14 05 


A A3 


14 B5 


5 A4 


1 5 B4 


5 A4 


15 64 


A5 


If, 03 


6 At, 


15 S3 


7 A6 


17 S3 


7 A6 


17 92 


a A? 


18 Bl 


- A7 


18 91 


9 A9 


19 G* 


9 AS 


19 C 


10 GND 


20 V C C 


10 GND 


20 VCC 



logic symbol, 'ALS1640A T 



(19I 


03 

3EN1 ISA! 

3 F.N2 [AB1 r 


IIS) 


121 . 

HI 

131 ^ 


Vi C 

[> IV 


1171 


■r_ 

(41 










I 

I1B) 


Hi 

Hi 

(91 - 




liai 




1131 




1121 




tin 


hi 






c symbol, 'ALS1641 1 




I Pin numbers shown on logic symbols are for J and N : packages only, 
nc — no internal connBCtion. 
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PRODUCT GUIDE 



1640, 1641, 1642, 

1643, 1644, 1645 continued 



logic symbol, 'AIS 16421 

3 



DIR 



A7 
AB 



"9I ^ 


3EN1 IBA) 
3 EN2 |A8] 

p- r 


I IB) 


">| - 

12) 


isi i 






i»i _ 




dp 

us; 

dr 

114) 


nr 

(6) 

— T 








1131 






1121 












dr 



B3 
B4 
B5 
B6 
8? 



logic symbol, 'ALS1644t 



A2 
A3 
A4 



A? 
AS 



ID ^ 


G3 

3 EN1 IBA] 
3 EN2 IAB] 

i r 


E IB! 


(21 


131 


Oi < 

: -2 - 


1171 


(4) 




zzr 

lira 






! 151 


IGI 




114) 


171 




1131 






Itii 


19) 




mi 






dr 



B2 



B5 
B6 
87 



logic symbol, 'ALS1643t 



G • 
DIR 



AJ 
A3 
A4 
AS 
AG 
A7 



I19J ~- 

m * "- 

12) 


S3 

3 EN1 IBAI 
3£N2 [AB] 


1181 


131 


VI 

:> 2 " 


zu 

III 


141 




1161 






(151 


16) 




(14) 


(71 




ztr 

(13) 






Z^ 

(121 


t 




_ mi 


t 




zzr 



Bl 
B2 
B3 
B4 
B5 
86 
B7 
33 



logic symbol, 'ALSIS^BA* 



A2 
A3 
A4 . 



mi ^ 

12) 


G3 

3 EN1 [BA| 
3 EN2 !AB] 
t r 


(181 


V1 <3 


131 


_U ' 

(171 


L> 2 V 




(41 

t!_ 


_H 

(15) 






161 


1141 




17) 


_u 

(13) 












1121 


19) 








dr 



Bl 
B2 



IPin numbers shown on logic symbols are far J and N packages only 
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PRODUCT GUIDE 



2620, 2623 



OCTAL BUS 

TRAN5CE1VEHS/MQS DRIVERS 

• Bidirectional bus transceivers for 
driving MOS devices 

• Local bus latch capability 

• I/O ports have 25 ohm series 
resistors so no external resistors 
are required 

• Choice of True or Inverting logic 

• 3-State outputs 

typical performance 





MAX 


MAX 


TVPE 


SOURCE 


SINK 




CURRENT 


CURRENT 


SN54AS2620 


-12mA 


48 mA 


SN74AS2S20 


- 15 mA 


64 mA 


SN54AS2623 


- 12 mA 


48 mA 


SN74AS2623 


- 1B mA 


64 mA 



SN54AS2620 (J,FH) 
SN54AS2623 (J,FH) 



SN74AS2620 (N.FNI 
SN74AS2623 [N.FNI 



logic symbol* 'AS2B20 



EM 
EN2 



V 1 O 



> 2 



_ in 



1131 



it 



ptn assignments 



J,N PACKAGES 


FH.FN PACKAGES 


] GAB 


11 88 


1 GAB 


11 B8 


2 A1 


12 B7 


2 Al 


12 B7 


3 A2 


13 B6 


3 A2 


13 B6 


4 A3 


1.1 35 


4 A3 


14 B5 


5 A4 


15 B4 


5 A4 


15 84 


6 A5 


16 B3 


6 A5 


16 B3 


7 A6 


17 B2 


7 A6 


17 B2 


8 A7 


18 B1 


8 A7 


18 B1 


3 A8 


13 GBA 


9 A8 


19 GBA 


10 GND 


20 V CC 


10 GND 


20 V CC 



logic symbol* AS2G23 

GBA » 
GAB 




1 Pin numbers sho^n on logic symbols aro far J and N packages only. 
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PRODUCT GUIDE 



2640, 2645 

OCTAL BUS TRANSCEJVERS/MOS DRIVERS 

• Bidirectional octal bus transceivers for driving 
MOS devices 

• I/O poris have 25 ohm series resistors so no 
external resistors are required 

• Choice of true or inverting logic 

• 3-siate outputs 

typical performance 





MAX 


MAX 


TYPE 


SOURCE 


SINK 




CURRENT 


CURRENT 


SN54AS2640 


- 12 mA 


48 mA 


SN74AS2640 


- 15 mA 


64 m A 


SN54AS2645 


- 12 mA 


48 mA 


SN74AS2645 


- 15 mA 


64 mA 



SN54AS2640 (J.FHI 
SN54AS2645 IJ.FHI 



SN74AS2640 IN. FN) 
SN74AS2645 IN.FNI 



logic symbol* J AS2G40 
1191 




pin assignments 



logic symbol* 'AS2645 



m rsJca 

L <~^1 3 EN1 [BAI 
' b EN2 [AB] 

i J r 



(31 


"T'l 


1181 
- H7I 


~n 

(41 ^ 




1 IE) 


IG) 








(U| 


~rz 

171 • 

~n 




(13) 




1121 


181 > 




zrr 

(id 







J.N PACKAGES 




FH.FN PACKAGES 


1 DIR 


11 88 




1 OIR 


11 B8 


2 A1 


)2 87 


2 Al 


12 B7 


3 A2 


13 BB 


3 A2 


13 B6 


4 A3 


14 85 




4 A3 


14 85 


5 A4 


15 B4 


5 A4 


;b 34 


S A5 


16 B3 


6 A5 


16 83 


7 AS 


17 B2 




7 A6 I 17 82 


8 A7 


IS B1 




8 A7 


IB 81 


3 A8 


19 G 


9 AS 


19 G 


10 GND 


20 V CC 


ID GND 


20 V CC 



t PEn numboTs shown an logic symbols nro lor J and N packages only- 
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PRODUCT GUIDE 



8003 



DUAL 2-INPUT POSITI VE-NAND GATE 
• Dual version of 'ALSOO 



logic symbol ^ 
1A-131. 



pin assignments 



SN54ALS8003 IJG.FH) SN74AlSaO03 (P.FN I 2B 



17) 



& 



131, 



151, 



JG,P PACKAGE 


FH.FN PACKAGE 


1 tA 


| rtC 


11 


nc 


2 IB 


'.' 


1A 


12 


2Y 


3 IV 


3 


nc 


13 


nc 


■: GND 


4 


nc 


14 


nc 


5 2Y 


5 IB 


15 


2A 


6 2A 


8 nc 


16 


nc 


7 29 


7 


1Y 


17 


23 


a V CC 


3 nc 


IS 


nc 




a 


nc 






10 




20 


VCC 



'Pin numburt shown on logic symbols are for JG and P packagm only. 
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3-; 



PRODUCT GUIDE 



o 

Q. 
C 

o 
c 

CD 



'PAL16L8 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGIC, FIXED OR ARRAYS 

•Octal 16-input AND-OR-IN VERT 
gate array 

pin assignments 



J. N PACKAGES 


1 I 


11 I 


2 1 


12 


3 1 


13 I/O 


4 1 


14 I/O 


5 1 


15 I/O 


6 1 


16 I/O 


7 1 


17 I/O 


S 1 


1 B I/O 


9 1 


19 


1 GND 


20 V CC 



SN54PALT6L8A (J* SJM74PAL16L3A {J H) 




""donate* fused Inputs 



'PALT6R4 

FIELD-PROGRAMMABLE 
LOGIC. FIXED-OR ARRAYS 

• Qjad 16-input registered AMD-OR 
gale array 

pfn assignments 



functional block diagram 



CLK - 



J, N PACKAGES 


1 CLK 


1 1 OE 


2 I 


12 I/O 


3 I 


13 I/O 


4 I 


14 Q 


5 I 


15 Q 


6 I 


16 Q 


7 I 


17 Q 


8 I 


18 I/O 


9 1 


19 I/O 


10 GND 


20 V C C 



SN54PAL16R4A IJI SN74PAL16R4A (J,N| 



It 

32X64 



16 



— O EN2 
— >C1 
2 



CUD 



-++- 



- I/O 

- I/O 

- I/O 
•1/0 



~donot«s fused inpuii 
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PRODUCT GUIDE 



'PAL16R6 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGIC, FIXEDOR ARRAYS 



> Hex 1 6-input registered AND-OR 
gate array 
pin assignments 



OE - 
CLK ■ 



J, N PACKAGES 


1 CLK 


1 1 OE 


2 I 


12 I/O 


3 1 


13 Q 


4 1 


14 Q 


5 1 


15 Q 


6 1 


16 0. 


7 1 


17 


a i 


18 Q 


9 1 


19 I/O 


10 GND 


20 V C C 



SN54PAL16R6A (Jl SN74PAL16R6A (J.NI 





a 


32 X 64 


-V- 

8 




-7* 

s 




—f* — 




8_ 

e 




r •' 




8 




-7*- 




7 















en: 
>ci 

3 JC 

1-0 2 V 



4 » 
4 » 



-dDnaiQs fused inputs 



'PAL1BR8 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGIC, FIXEDOR ARRAYS 

• Octal 1 6-input registered ANO-OR 
gate array 

pin assignments. 



OE ■ 
CLK ■ 



J, N PACKAGES 


1 CLK 


1 1 OE 


2 1 


12 □ 


3 1 


13 Q 


4 1 


1 4 Q 


5 1 


15 Q 


6 1 


16 Q 


7 1 


17 Q 


8 1 


18 


9 1 


19 


10 GND 


20 V C C 



16 



& 


r*— 


3 2 X 64 






8, 
3 




— r — 




a 




7* 

8 








8, 




3 




8 




— r< — 






EN2 
>C1 




>1 

1 


1-0 , v 
)1D * V 































SN54PAL1 6R8A tli SN74PAL16R8A U.W 



—dgnotcs fused Inputs 



110 
■ I/O 



ID 

3 
o 

o 

□ 

O 
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PRODUCT GUIDE 



o 

Q. 
C 

f> 

r* 

a 

c 
a 

CD 



'PAL20L8 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 20-tnput AWD-OR-tNVERT 
gale array 
pin assignments 



JT, NT PACKAGES 


1 1 


13 i 


2 1 


14 l/PRELOAD 


3 1 


15 


4 1 


16 I/O 


5 1 


1 7 I/O 


G 1 


1 8 J/O 


7 1 


19 I/O 


8 I 


20 I/O 


3 1 


21 I/O 


10 I 


22 


1 1 1 


23 1 


12 GND 


24 V CC 



40X64 



7 — 
3 



* A P — I/O 



< I/O 



* » 



1/0 
■ I/O 



^-denotes fused inputs 



SN54PA L20L8 A (JTI SN74PAL20L8A fJT.NT) 



'PAL20R4 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGtC, FIXED OR ARRAYS 

•Quad 20-input registered AEVD-OR 
gate array 

pin assignments 



JT, NT PACKAGES 


1 OUTCLK 


13 OF 


2 I 


1 4 l/PRELOAD 


3 I 


15 1/0 


4 I 


16 I/O 


5 I 


17 Q 


6 1 


18 Q 


7 1 


19 Q 


8 1 


20 Q 


9 1 


21 I/O 


10 I 


22 I/O 


1 1 1 


23 I 


12 GND 


24 V CC 



SN54PAL20R4A (JTI SN74PAL2QR4A UT.NT] ~ donr ,„, , UJed irt0ut5 
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PRODUCT GUIDE 



'PAL20R6 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAVS 



• Hex 20-input reginered AND-OR 
gate array* 



pin assign merits 



JT. NT PACKAGES 


1 OUTCLK 


24 V CC 


2 1 


23 1 


3 1 


22 I/O 


4 1 


21 Q 


5 1 


20 Q 


6 1 


19 Q 


7 1 


18 Q 


8 1 


17 Q 


9 1 


16 Q 


10 1 


15 I/O 


11 1 


14 I /PRE LOAD 


12 GND 


13 OE 




SN54PAL2QR6A (JT) SN74PAL20R6A IJT.NTI — aenotM fund Inputs. 



'PAL20R8 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 20-input registered AND-OR 
gate array. 



functional block diagram 



OE ■ 
OUTCLK ' 



pin 


assignments 






JT. NT PACKAGES 


1 


OUTCLK 


24 


v C c 


2 1 


23 1 


3 1 


22 


Q 


4 1 


21 


Q 


5 1 


20 


Q 


6 1 


19 


O 


7 1 


IS 


Q 


8 1 


17 


O 


9 1 


16 


Q 


10 1 


15 


Q 


11 1 


14 


1/PRELOAD 


12 


GND 


13 


OE 




& 




40 X 64 


/ 




8 




— ,< ■ 




8 




f 




B 




a 




e 




3 







SN54PAL20R8A (JTI SN74P A L20R8 A (JT.NT) ~ denoM fund Inputi. 
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PRODUCT GUIDE 



'PL839, PL840 

FIELD-PROGRAMMABLE 
LOGIC ARRAYS 

* J PL839 — three-state outputs 

• 'PL840 - open-collector outputs 
■ Prog ram ma bile output polarity 

pin assignments 



i Line [i on.il block diagram 



0E2 



J. JT, NT PACKAGES 


1 OET 


13 0E2 


2 1 


14 


3 1 


15 


4 1 


IS 


5 1 


17 1 


6 1 


18 1 


7 1 


19 1 


S 1 


20 1 


9 


21 1 


10 


22 1 


11 


23 1 


12 GND 


24 V CC 



:> 


14 


a 

28 X 32 




— r — * 






14 






3-7* 





SI 
32 X G 



denotes fused inpim. 

'PL839 has 3-st.te iKr) outputs: ■PL840 has. aaen-collector <£| cutouts. 



SN54PL839 (J) 
SN54PL840 [Jl 



SN74PL839 (JT.NTI 
SN74PLB40 (JT.NTI 



nc — no Internal connection. 
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PRODUCT GUIDE 



'PALR19L8 

FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 19-input registered AND-OR-INVERT 

gate array 
pin assignments 



lunctianal block diagram 



JT, NT PACKAGES 


1 1 


13 1 


2 l/D 


14 INCLK/PRELOAD 


3 l/D | 15 


4 l/D 


16 I/O 


5 l/D 


17 I/O 


6 l/D 


18 I/O 


7 l/D 


19 I/O 


8 r/o 


20 I/O 


9 1/D 


21 I/O 


10 l/D 


22 


It l/D 


23 l/D 


12 GND 


24 V CC 



SN54PALR19L8 (JTI SN74PALR19L8 (JT.NTl 



>0C2 
1C2 
20 



38X64 



V 3- 



'PALR19R4 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Quad 19-input registered AND-OR 
gatfl array 

pin assignments 



ere - 

OUTCLK- 



JT, NT PACKAGES 


1 OUTCLK 


13 OE 


2 1/D 


14 INCLK/PRELOAD 


3 l/D 


15 I/O 


4 l/D 


16 I/O 


5 I/O 


17 Q 


6 l/D 


18 Q 


7 l/D 


19 Q 


8 l/D 


20 Q 


9 l/D 


21 I/O 


10 1/D 


2? I/O 


11 l/D 


23 l/D 


12 GIMD 


24 V CC 



INCLK- 
l/D- 



funcliannl block diagram 



SN54PALRI9R4 (JTI SN74PALR19R4 (JT.NT) 



EN2 
Ct 



2S7 - 



4- 



. I/O 
-I/O 
-I/O 
- I/O 
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PRODUCT GUIDE 



'PALR19R6 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 



• Hex T9-inpur registered AND-OR 
gate array 

pin assignments 



functional block diagram 



51- 
OUTCLK- 



JT, NT PACKAGES 



1 OUTCLK 


13 OE 


2 l/D 


14 INCLK/PRELOAD 


3 l/D 


15 I/O 


4 l/D 


16 Q 


5 l/D 


17 Q 


6 l/D 


18 Q 


7 l/D 


19 Q 


B I 'D 


20 Q 


9 l/D 


21 Q 


10 l/D 


22 I/O 


11 l/D 


23 I/O 


12 GND 


21 V CC 



INCLK- 
l/D- 



>0C2 
1C2 
2D 



C EN2 
IT' 



1-0 2V 



SN54PALR19R6 (JTI SN74PALR19R6 IJT,NTJ 



'PALR19R8 

FIE LD-PROG RAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal tg-input registered AND-OR 
gate array 

pin assignments 



functional block diagram 



51- 

OUTCLK- 



■O EN2 



JT, NT PACKAGES 


1 OUTCLK 


13 OE 


2 l/D 


14 INCLK/PRELOAD 


3 l/D 


15 Q 


4 l/D 


10 Q 


5 l/D 


17 Q 


6 l/D 


1B Q 


7 l/D 


19 Q 


8 l/D 


20 Q 


9 l/D 


21 O 


10 l/D 


22 Q 


11 l/D 


23 l/D 


12 GND 


24 V CC 



INCLK- 



>0C2 
■ -1C2 

20 



M0 



38 X 64 



M 1 1-0 2V 
p l/D 





























SN54PALR19R8 (JTI SN74PALR19R8 (JT.NT) 



— Q 
-Q 

-a 
-a 
-a 

-r/o 

-I/O 
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'PALT19L8 

FIELD-PROGRAMMABLE 
LOGIC, FIXEDOR ARRAYS 

• Octal 19-input latched AND-OR-1NVERT 
gate array 

pin assignments 



functional block diagram 



JT, NT PACKAGES 



1 1 


13 1 


2 l/D 


14 IMLE/PRELOAD 


3 l/D 


15 


4 I/O 


16 I/O 


5 l/D 


17 I/O 


6 l/D 


IS I/O 


7 l/D 


19 I/O 


8 l/D 


20 I/O 


9 I/O 


21 I/O 


10 l/D 


22 


11 l/D 


23 l/D 


12 GND 


24 V CC 



SN54PALT19L8 (JTI SN74PALT19L8 UT.NT) 



'PALT19R4 

F IELO.PROG RAMMABLE 
LOGIC, FIXED OR ARRAYS 

• Quad 19-input registered AMD-OR 
gate array. 

pin assignments 



61- 
OUTCLK- 



JT, NT PACKAGES 



1 OUTCLK 


13 OE 


2 l/D 


14 Tnle/preloao 


3 l/D 


15 I/O 


4 l/D 


16 I/O 


5 l/D 


17 Q 


6 l/D 


18 Q 


7 l/D 


19 Q 


8 I/O 


20 Q 


9 l/D 


21 I/O 


10 l/D 


22 I/O 


11 l/D 


23 l/D 


12 GND 


24 V CC 



-C OCJ 

- -1C2 
— 2D 




& 

3sx e 



functional block diagram 



— C 0C2 
- - 1C2 



SN54PALT19R4 (JT) SN74PALT19R4 IJT.NTI 



4 » I/O 



— I/O 



-4-» — I/O 



< > i/o 



4 .* i/o 



-QEN? 



-i/o 

-I/O 



CD 

■o 
"5 
CD 

+■• 
o 
3 

■o 

O 
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'PALT19R6 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Hex 19-inpui latched AND-OR 
gate array 

pin assignments 



functional block diagram 



5E- 
OUTCLK- 



-C EN2 



JT, NT PACKAGES 


1 OUTCLK 


13 OE 


2 I/O 


14 INLE/PRELOAD 


3 l/D 


15 I/O 


4 l/D 


16 Q 


5 l/D 


17 Q 


6 l/D 


18 Q 


7 l/D 


19 Q 


8 I/O 


20 a 


a i/D 


21 Q 


10 t/D 


22 I/O 


11 l/D 


23 l/D 


12 GND 


24 V CC 



no- 
uo- 



-c 



0C2 
+ 1C2 
20 



1-0 2V 



EN 



3 ^ < > 



SN54PA LT19RG (JT| SN74PALT19R6 (JT.NTI 



o 
a. 
c 

o 

Q 
c 
a 

0) 



'PALT19R8 



functional block diagram 



FIELD-PROGRAMMABLE 
LOGIC, FIXEO-OR ARRAYS 



• Octal IB-input latched AND-OR 
gate array 



pin assignments 



01- 
OUTCLK- 



JT, NT PACKAGES 



1 OUTCLK 


13 oT 


2 l/D 


14 INLE/PRELOAD 


3 l/D 


15 Q 


4 l/D 


16 Q 


5 l/D 


17 Q 


6 l/D 


18 Q 


7 l/D 


19 Q 


8 l/D 


20 Q 


9 l/D 


21 O 


10 l/D 


22 Q 


11 l/D 


23 l/D 


12 GND 


24 V CC 



-C 0C2 
- -1C2 
■ 20 



1 



SN54PALT19R3 OTJ SN74PALT1SR8 (JT,NT| 



-C(EN2 
>C1 



- 1 ! 1-0 2V 
Ol/O V 





























□ 
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TBP14S10 ('S287) Thie product is no longer In production, It b rep laced by TBP24S10. 
TBP14SA10 CS387] This product Is no longer in production. It la replaced by TBP24SA10. 



TBP18S22 CS471) This product Is no longer In production. It ta replaced by TBP28L22. 



TBP18SA22 ('S470) This product Is no longer In production. It I. replaced by TBP2BLA22. 



TBP18S030 ( S288) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

32 X 8 

Three-state outputs 
Typicat address access time 

. . . 25 ns 
Typical power , , , 400 mW 



logic symbol* 



pin assignments 



I10) 


PSOM 32 X 8 

A V 
AV 

1 AV 


, — — < 


ta 




(111 


141 


1121 


PI 


113) 


16) 


(141 


A V 

4 * 


(71 


its) rv^ 


A V 


(91 




EN A V 





-Q1 
-02 
-03 
-Q4 
-06 
-06 
-07 



J. N PACKAGES 


1 00 


9 Q7 


2 01 


)0 AO 


3 02 


11 Al 


4 Q3 


12 A2 


s oa 


13 A3 


6 as 


14 A4 


7 oo 


15 G 


8 GND 


16 V CC 



For chip carrier Opiloot and iniorrTunian. 
conlacl iho factory. 



TBP18SA030 ('S188) i°,i=«vmb.,t 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 32 XB 

o Open-collector outputs 

• Typical address access time 

. . . 25 ns 

• Typical power ... 400 mW 

A4- 
5- 



pin sxsignmAntf 







PROM 32 XB 








Afi 
Ait- 
's AO 

Li *^ 


"> , 






12) 






(31 


(111 


(.1 


(121 


1^1 


(13) 


f 31 AO 


16) 


m — 


A 

EN A 


17) 


(151 




(61 







-00 

-Q1 
-02 
-Q3 
-04 
-Q5 
-Q6 
-Q7 



J, N PACXAGES 


1 QQ 


3 07 


2 01 


10 AO 


3 02 


11 Al 


n D3 


12 A2 


5 04 


13 A3 


6 05 


14 A4 


7 06 


15 G 


8 GND 


16 V CC 



For chip carrier options and information, 
conlacl the factory. 



TBP18S42 |'S472) Thla product is no longer In production, it i* replaced by TBP2SS42. 



TB P 1 8S A42 ( 'S473) This product la r.o longer In production, It la replaced by TBP2BS A42. 



TBP18S46 ('S474) This product is no longer in production. It la replaced by TBP2BS4*. 



TBP18SA46 CS475) This product i. no longer In production, It la replaced by TBP28SA46 



1 Pin numbers shown on Iodic symbols are for J and N psckoOH only. 
He — no internal connection. 
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TBP24S10 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Three-stale outputs 

• Typical address access lima 

i i ~. 35 ns 

• Typical select lime ... 2D ns 

• Typical power . . . 375 m W 



lotTic symbol 1 



A4- 
A5- 
A8- 
A7- 
G2- 
Gl - 



) 161 


PROM Z56 X 4 

] 

AV 

r 255 A V 

j 


(121 


1« 


• I" 


1 n 


111) 


_B 


110) 


hi 


191 


111 




(151 


ii4i ^ 


EN 


113, 





-era 

-Q1 



pin assignments 



J. N PACKAGES 


1 A6 


9 03 


2 A5 


10 02 


3 A4 


11 01 


4 A3 


12 00 


6 AO 


13 Gl 


6 A1 


14 G2 


7 A2 


16 A 7 


B GND 


16 V cc 



For chip carrier options and intormation. 
contact Tfie factory. 



TBP24SA1D 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Open-colleelor outputs 

• Typical address access time 

. . . 35 ni 

• Typicat select time ... 20 ns 

• Typical power . . . 375 mW 



logic symbol 



A5- 
A6- 



3 ,6 » 


PROM 256 X 4 

'I 

A Q 

r 255 AO 

J " 


IT2J 


(5, 


! 2! 




(111 


01 — . 


(101 


(21 


19) 


111 




1151 




& 

EN 


(131 IS, 





pin assignments. 



J. N PACKAGES 


1 A6 


S 03 


2 A5 


10 02 


3 A4 


11 Ql 


4 A3 


12 00 


5 AO 


13 Gl 


6 Ai 


14 G2 


7 AJ 


15 A7 


3 GND 


'6 V CC 



For chip carrier options and infon 
contact the factory. 



P}n numbers shown on logic symbols are f r J and N packages qn| v . 
nc — na internal canrnrction. 
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TBP24S41 CS476) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X4 

• Three-stale outputs 

• Typical address access time 

. . . 40 ns 

• Typical select time . , . 20 ns 
» Typical power . . , 475 mW 



logic symbol^ 



pin «tlonm*ntj 



15) 



TBP24SA41 ('S477) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X 4 

• Open -co I lector outputs 

• Typical address access time 
. , , 40 ns 

Typical select time . . . 20 ns 
Typical power , . . 475 mW 



TBP24S81 ('S454) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 4 

• Three-state outputs 

• Typical address access time 

. . . 45 

t Typical select time ... 20 ni 

• Typical power . . . 625 mW 



JZL 



A4- 
A5- 
A6- 
A7- 
AB- 
A8- 



<2) 



ID 



[171 



PP.OM 1024 X 4 



1073 



AV 
A V 
AV 
AV 



1141 



1131 



1111 



-Q0 
-Q1 
-02 
-Q3 



J. N PACKAGES 


1 A6 


10 G2 


5 A5 


11 03 


3 A4 


12 Q7 


& A3 


13 Ql 


5 AO 


14 QO 


6 A1 


15 A9 


7 A3 


16 A8 


B Gl 


17 A7 


!) GND 


18 V CC 



For chip carrier options and Information 
contact the factory. 



logic symbol* 



A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G2- 
Gl- 



116) 



PROM 1024 X 4 



AO 
A<2 
AO 



logic symbol'! 



(61 



(61 



A2- 
A3- 
A4- 
AS- 
A6- 
A7- 
AB- 
A9- 



131 



t.161 



115) 



PflOM 2048 X 4 
0% 



^A. 



.0j 



t Pin numbon shown nn logic lymnoli aro for i and N packnfltis only, 
nc — no internal connection. 



pin r; si an moms 



_ 1141 QO 


J, N PACKAGES 


1 AO 


10 G2 


3 AS 


11 Q3 


3 A4 


12 Q2 


A A3 


13 Ql 


5 AO 


14 QO 


1131 Q1 


G Al 


15 A9 


. 1121 Q2 


7 A? 


16 AS 


1,11 03 


a gi 


17 AJ 




9 GND 


18 V CC 



Far chip carrier option* and Information 
contact the factory. 



pin ■s»snm*nts 



1141 QO 


J, N PACKAGES 


1 A6 


10 E 


2 A5 


11 Q3 


3 A4 


12 02 


4 A3 


13 Ol 


5 AO 


14 QO 


1,31 01 


6 Al 


15 AS 


1121 Q2 

mi n , 


7 A2 


16 A8 


6 AID 


17 A) 


9 GNO 


l!3 V C C 



For chip carriar optionsand information, 
contact the factory. 
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r 



o 
a 
c 

o 



TBP24SA81 ('S455) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 3043 X 4 

• Open-collector outputs 

• Typical address acce« Itine 

. . . 45 nj 

• Typical select lime . . , 20 ns 

• Typical power . . . 625 rnW 



TBP28L22 



LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORJES 

• 256 X B 

• Three-state outputs 

• Typical address access time 

. . . 45 ns; 

• Typical select tima , . . 20 ns 

• Typical power . . . 375 mW 



TBP28LA22 

LOW-POWEH PROGRAMMABLE 
READ-ONLY MEMORIES 

• 256 x a 

• Open-collector outputs 

• Typical address access time 

... 45 ns 

• Typical select time ... 20 ns 

• Typical power . . , 375 mlV 



logic symbol* 



A0- 
A1- 
Al. 
A3- 
A4- 
AR- 
M. 



141 



12) 



(II 



<16> 



PROM 2048 X 4 



1151 



IB) 



AO 
AO 
AO 
AO 



logic symbol* 



AO- 
Al- 
A2- 
AS- 
AN- 
AS - 
A6- 
A7- 
G2- 
G1- 



1171 



PROM 256 x a 



AVl 
AV 

Ay 

AV 
AV 
AV 
AV 
AV 



111) 



logic lymbc-lt 



A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
52- 



) m 
lil 


P 

s 


ROM 256 X a 

AO 
AO 

o Afi 

,A 2S5 fl £ 
AO 
AO 


(61 




171 


, Ml 


(II 




191 


— 1 

117) 


[111 


(181 


(12) 


1191 


1131 


del 


7 


AO 

EN 


1141 


115) 


& 





-00 
-01 
-Q2 
-C3 
-Q4 
-05 
-06 
-Q7 



Pin i*s»gnm«nbi 



J, N PACKAGES 


1 A6 


10 £ 


2 AS 


11 Q3 


3 A4 


12 02 


4 A3 


13 at 


5 AO 


14 QO 


6 Al 


15 AO 


7 A2 


16 AS 


8 AIO 


17 A7 


9 GND 


13 V cc 



For chip carrier options and information 
contact tho factory. 





J, N PACKAGES 




1 AO 


11 □< 


-oo 


2 Al 


12 05 


-fll 


3 A2 


13 06 


-02 


4 A3 


14 Q7 


-03 


5 A4 


15 G"l 


-Q4 


6 00 


16 §2 


-OS 


7 Q1 


17 AS 


-06 


3 Q2 


IS A6 


-07 


9 Q3 


19 A7 




10 GND 


20 V CC 



For chip carrier options and Information, 
contact the factory. 



pin Assignments 



J, N PACKAGES 


1 AO 


1 1 Q4 


2 Al 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 Gl 


6 00 


16 G; 


7 Q1 


17 A5 


B 02 


13 A6 


9 03 


13 A7 


10 GNO 





For chip carrier options and infon 
contact trie factory. 



1 Pin numbers ihown on logic .ymbois are for J and N packages only. 
nc — no internal connection. 



3-226 



Texas 
Instruments 

POST OFFICE BOX 22 50 1 2 • DALLAS. TEXAS 75265 



PRODUCT GUIDE 



TBP28L42 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 
. . . 55 ns 

• Typical select time . . . 2S ns 

• Typical power ... 275 mW 



logic symbol 1 



pin assignments 



A0- 
A1 - 
A2- 
A3- 
A4- 
A5- 



111 



116) 



its) 



PROM 512) 
-w 



Ay 
«v 
av 
Ay 







j. 


N PACKAGES 






1 AO 


1 1 Q4 


16) 


-Q0 


2 


At 


12 05 


17) 


— Ql 


3 


A2 


13 06 


18) 


— 02 


4 A3 


14 07 


191 


— 03 


>j 


A4 


15 C" 


M11 




8 


00 


16 AS 


(121 


— 04 


t 


01 


17 A6 


(131 


— as 


8 


02 


IB A7 


114) 


— 06 


9 


03 


19 AS 




10 


GNO 


20 V CC 



For chip carrier options and information 
contact [ho factory. 



» Pin 



ruber's shown on logic 3 
internal connection. 



nbol* are tor J and N i>acitag' 
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TBP28L45 
TBP28L46 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

■ Three-state outputs 

• Typical address access time 
. . . 55 IB 

• Typical select time . . . 25 ns 

• Typical power . . . 275 mW 



lotjic symbol? 



pin assignments 



A0- 
A1 - 
A2- 
A3- 
M- 
AS- 
A6- 
A7- 
AH - 
G4- 
03- 
G2- 

3i- 



17) 


i' 

1 

J 


ROM 512X8 

AV 
AV 

>A° ^ 

A V 
AV 
A V 
A V 


19) 




(101 


na 


(111 


(4) 


(13! 


(31 


(141 


12) 


1151 


(11 


lie) 


(231 


1171 


(191 

n« 

(Ml I\ 


Si 


EN 





-oo 

-01 
-02 
-03 
- 04 
-05 
-06 



TBP28L85A 
TBP28L86A 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 1024X8 

• Three-stale outputs 

• Typical address access time 

. . . 65 ns 

• Typical select time ... 30 ns 

• Typical power ... 275 mW 



loflic symbol? 




J, N PACKAGES 


1 A7 


13 03 


2 A6 


14 04 


3 A5 


15 05 


4 A4 


16 OS 


5 A3 


17 07 


6 A2 


IS G7 


7 Al 


13 G3 


B AO 


20 Si 


9 OO 


21 04 


10 01 


72 nc 


11 02 


23 .->:; 


12 GND 


24 V CC 



For chifi carrier options and Information, 
contact The factory. 



pin assignments 



J, N PACKAGES 


1 A7 


13 03 


2 A6 


14 04 


3 A5 


15 05 


4 A4 


1G 06 


5 A3 


17 07 


5 A2 


18 G2 


7 Al 


19 G3 


8 AO 


20 G1 


9 QO 


21 G4 


10 01 


22 A3 


1 1 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information 
contact the factory. 



TBP28L86 ( LS478) This product is no longer Fn production, it Is replaced by TBP28L86A. 



* Pin nufrtburs shown on logic symbol* ore for J and N packages only, 
nc — no internal connection. 
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TBP28L165 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 2Q4B X 8 

■ Three-state outputs 

• Typical address access lime 

. . . 65 

• Typical select time . , , 30 ns 

• Typical power , . . 350 mW 



logic symbol* 



pin assignments 




PROM 2048 X 8 


tr 










*v 






»v 






*v 




La— * W 




* 2047 »y 






*v 












AV 










& 


EN 



-as 
-08 



J, N PACKAGES 


1 A7 


13 03 


2 A6 


14 Q4 


3 A5 


15 05 


4 A4 


IS Q6 


5 A3 


17 O? 


6 A2 


18 G2 


J AI 


19 G3 


8 AO 


20 5l 


9 ao 


21 A10 


io ai 


32 A9 


1 1 02 


23 AS 


12 GND 


24 V CC 



For chip carrier options and information, 
contact the factory. 



TBP28L16G 



logic symbol |t 



pin assignments 



LOW POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical address access time 

. . , 65 ns 

• Typical select time: ... 30 

• Typical power . . . 350 mW 




3. N PACKAGES 


1 A7 


13 03 


2 AS 


14 04 


3 A5 


15 Q5 


4 A4 


16 06 


5 A3 


17 07 


6 A2 


18 G2 


7 AI 


19 G3 


8 AO 


20 51 


9 Q0 


21 Alt] 


10 01 


22 ASI 


11 02 


23 AS 


12 GND 


24 V CC 



For chip carrier options and information 
contact the factory. 



T Pin numbers shown on Iprjjc symbols are tor J and N packages only. 
- no Internal conndCllon. 
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TBP28S42 



logic symbol* 



pin sxxi (jn m ants 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• Three-siate outputs 

• Ty pical address access time 

... 35 ns 

• Tvpical select time . . . 20 ns 

• Typical power . . . 500 mW 





(11 


AO 




Al 


(21 


A2 


13] 


A3 


ID 


A4- 


(51 


AS- 


116) 


AB- 


1171 


AT. 


118) 




G- 






J, H PACKAGES 


1 AO 


1 : Q4 


2 A1 


12 as 


3 A2 


13 QG 


4 A3 


14 a7 


5 A4 


15 G 


6 ao 


1G AS 


7 Ql 


17 AS 


S Q2 


18 A7 


9 Q3 


19 A6 


10 GNO 


20 V CC 



For chip carrlor options and information, 
contact Tha fact cry. 



I 



* Pin nui 



I ihcrtn on logic symboll are tot J and N naekagai only, 
o iniutnat connection. 
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TBP28SA42 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

. . . 35 ns 

• Typical select lime . . . 20 ns 

• Typical power . , , 5Q0 mW 



logic symbol* 



AB- 
G- 





PROM 512X8 


111 






(II 




131 


l 


AO 


W 




kQ 


(51 




>A-°- RQ 


116) 




f 511 AC 


(171 




AS} 


(18) 




a4 


1191 


EfJ 


Aii 


1151 r\ 









-02 
-Q3 



TBP28S45 
TBP28S46 

PROGRAMMABLE READ-ONLY 
MEMOHIES 

• 512 X 8 

• Three'State outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time ... 20 ns 

• Typical power . . . 500 mW 



Logic symbol^ 




TBP28SA46 



jjc symbol ' 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512 X8 

• Open-collector outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 
■ Typical power . . . 500 mW 




pin assignments 



J, N PACKAGES 


1 AO 


11 04 


2 Al 


12 05 


3 A2 


13 06 


4 A3 


14 Q7 


5 Ad 


15 G 


6 QO 


16 A5 


7 ai 


17 AG 


8 02 


18 A7 


03 


19 A3 


1 G N 


20 V C C 



For chip carrier options and information, 
contact the factory. 



pin assignment* 



19) 


J. N PACKAGES 


1 A7 


13 03 


QO 

ll0 > Ql 


2 A6 


14 Q4 


3 A5 


15 as 


l"l 02 
< 131 03 


4 A 4 


IS 06 


t A3 


17 Q7 


.< 141 Q4 


A2 


IS G3 


1151 05 


7 Al 


19 G3 


1161 Q6 


B AO 


20 Gl 


1171 - 07 


9 oq 


21 G4 




10 Ol 


71 nc 


11 02 


23 AB 


12 GND 


24 V CC 



For chip carrier options and informadon 
contact the factory. 



pin assignment! 




J. N PACKAGES 


1 A7 


13 03 


2 AS 


14 Q4 


3 A5 


15 05 


4 A4 


16 06 


5 A3 


17 Q? 


6 A? 


18 G2 


1 Al 


19 G3 


a ao 


20 Gl 


9 00 


21 Gl 


10 Ql 


11 nc 


11 Q2 


23 A8 


12 GND 


24 V c rJ 



CD 

"5 

O 

+■> 
o 

3 
TJ 
O 



For chip carrier options and information, 
contact the factory. 



t Pin numbon shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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CL 

c 
o 

a 

c 

a 



TBP28S85A 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 
. ... 35 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 550 mW 



logic symbol* 



pin anienm#nti 



A5- 
A6- 
A7- 

Ai- 
A9- 
G4- 

G3- 
G2- 
G1- 



. {Bl 
)— — 


PROM 1024 X 8 

n v 


21 


i 

— — _ 




Ay 

A V 

Ay 

>a-2- AW 
r ioz3 a y 

av 

a y 

Ay 


. tei 
i—.. 




no) 


i 151 




(in 




(131 


(31 




(HI 


IZI 




(11 


[161 


(231 


1.71 ( 


122) 




121) r^ 


3 




& 


EN 


1191 


liai 


120) 





-CM 
-05 
-06 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 C4 


3 AS 


15 Q5 


* A4 


16 OO 


5 A3 


17 07 


6 A2 


18 G2 


r Al 


19 G3 


8 AO 


20 Si 


9 OO 


21 G4 


10 Ql 


22 A9 


11 02 


23 AS 


12 GND 


24 V CC 



For chip carrier optiansand information, 
contact the facia/v. 



TBP28S86 ('$478) 

TBP28S86-60 Theaa products are no longer in production. They are replaced by TBP28S86A and TBP28SBBA-B0. 



TBP28S86A 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X 8 

• Tbreo-state outputs 

• Typical address access time 
. , . 35 ns 

• Typical select time - . . 20 ns 

• Typical power . . . 550 mm 



logic symbol* 



pin assignments 



A0- 
Al- 
A2- 
A3- 
A4- 
AS- 
A6- 
A7- 
A8- 
A9- 
G4- 
GJ- 
G2- 



PROM 1024 X 8 



AV 

Ay 

AV 
AV 
AV 
Ay 
Ay 
Ay 



-OO 

-ai 



117) 



-Q3 
-04 
-05 
-Q6 



J, N PACKAGES 


1 A7 


13 Q3 


2 AE 


14 04 


3 A5 


15 05 


4 A4 


16 OB 


5 A3 


17 07 


6 A2 


IB G2 


7 AS 


19 G3 


8 AO 


20 Si 


9 OO 


21 St 


10 Ql 


22 A9 


11 Q2 


23 AS 


12 GNO 


24 y cc 



Far chip carrier opiioniand informst/on, 
contact the factory. 



TBP28SA86 CS479) 

TBP28SA86-60 TTiose product* are no longer Fn production. They am replaced by TBP2BSA86A 



1 Pin numbers shown on logic symbols are far J and N package* only, 
nc — no internal connection. 
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TBP28SA86A 



logic symbol* 



PROGRAMMABLE READ-ONLY 
MEMORIES 

1024 X8 

Open-collector outputs 
Typical address access time 
. . . 35 ns 

Typical select time . . . 20 ns 
Typical power . . . 550 mW 




pin assignments 




J.N PACKAGES 




1 AT 


13 Q3 


00 


7 A6 


14 04 


3 A5 


15 05 


□1 


; A4 


15 06 


-02 


5 A3 


17 07 


•03 


6 A? 


18 GJ 


04 


7 Al 


ig G3 


05 


8 AO 


20 G1 


-Q6 


9 00 


21 04 


-Q7 


10 Ql 


22 A9 




11 Q2 


23 A8 




12 GND 


24 VCC 



for chip carrier options and information 
contact the factory* 



TBP28S165 
TBP28S1B6 



logic symbol T 



pin wsiQnnnnts 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2043 X 8 

• Three-slate outputs 

• Typical select time . . . t5 ns 




PROM 2048 X 8 



AV 
AV 
AV 
AV 
AV 
A V 
AV 
A V 



115) 



-01 
-Q2 
-03 
-04 
-OS 



J, N PACKAGES 


1 A7 


13 03 


2 A6 


14 04 


3 A5 


15 05 


4 A4 


16 08 


5 A3 


17 07 


S A2 


18 G? 


7 Al 


19 G3 


8 AO 


20 G1 


9 QO 


21 A10 


10 01 


23 AO 


11 Q2 


23 A3 


12 GND 


24 V CC 



For chip carrier optionsand information, 
contact the factory. 



TYPE 


PACKAGE 
ROW SPACING 


TYPICAL 
ADDRESS 
ACCESS 
TIME 


GUARANTEED 
MAXIMUM 
ACCESS 
TIME 


TYPICAL 
POWER 
DISSIPATION 


TSP28S155 


7.62 mm 10.300 in,) 


25 ns 




550 mW 


I T8P28S166 


15,24 mm (0.6QD in.] 


35 ns 




650 mW 



T Pin numbora ihown on logic symbols are for J and N pachao" only, 
nc - no internal connection. 
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EXPLANATION OF NEW LOGIC SYMBOLS 



by F. A. Mann 

1 INTRODUCTION 

The International Electrotechnical Commission { I EC) has been developing a very powerful symbolic 
language that can show the relationship of each input of a digital logic circuit to each output without 
showing explicitly the internal logic. At the heart of the system is dependency notation, which will be 
explained in Section 4. 

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973. 
Lacking at that time a complete development of dependency notation, it offered little more than a 
substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 

Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document 
(Publication 617-12) that will consolidate the original work started in the mid 1960's and published 
in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly 
for the USA, IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14. 
Texas Instruments is participating in the work of both organizations and this Data Book introduces 
new logic symbols in anticipation of the new standards. When changes are made as the standards 
develop, future editions will take those changes into account. 

The following explanation of the new symbolic language is necessarily brief and greatly condensed 
from what the standards publications will finally contain. This is not intended to be sufficient for 
those people who will be developing symbols for new devices. It is primarily intended to make possible 
the understanding of the symbols used in this book; comparing the symbols with functional block 
diagrams and/or function tables will further help that understanding. 

2 SYMBOL COMPOSITION 

A symbol comprises an outline or a combination of outlines together with one or more qualifying 
symbols. The shape of the symbols is not significant. As shown in Figure 1 , general qualifying symbols 
are used to tell exactly what logical operation is performed by the elements. Table I shows the general 
qualifying symbols used in this data book. Input lines are placed on the left and output lines are 
placed on the right. When an exception is made to that convention, the direction of signal flow is 
indicated by an arrow as shown in Figure 1 1. 

All outputs of a single, unsubdivided element always have identical internal logic states determined by 
the function of the element except when otherwise indicated by an associated qualifying symbol 
or label inside the element. 
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'Possible positions for qualifying symbols relating to inputs and outputs 

FIGURE 1 — SYMBOL COMPOSITION 

The outlines of elements may be abutted or embedded in which case the following conventions apply. 
There is no logic connection between the elements when the line common to their outlines is in the 
direction of signal flow. There is at least one logic connection between the elements when the 
line common to their outlines is perpendicular to the direction of signal flow. The number of 
logic connections between elements will be clarified by the use of qualifying symbols and this is 
discussed further under that topic. If no indications are shown on either side of the common line, it 
is assumed there is only one connection. 



When a circuit has one or more inputs that are common to more than one element of the circuit, the 
common-control block may be used. This is the only distinctively shaped outline used in the I EC 
system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the 
common-control block is an input to each of the elements below the common-control block. 



COMMON-CONTROL BLOCK 



FIGURE 2 - ILLUSTRATION OF COMMON- CONTROL BLOCK 
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A common output depending on all elements of the array can be shown as the output of a common- 
output element. Its distinctive visual feature is the double line at its top. In addition the common- 
output element may have other inputs as shown in Figure 3. The function of the common-output 
element must be shown by use of a general qualifying symbol. 



COMMON-OUTPUT 
ELEMENT 

(must, like other clement!, 
have a qualifying symbol to 
denote its logic function}. 




FIGURE 3- ILLUSTRATION OF COMMON-OUTPUT ELEMENT 
3 QUALIFYING SYMBOLS 



3.1 General Qualifying Symbols 

Table I shows the general qualifying symbols used in this data book. These characters are placed near 
the top center or the geometric center of a symbol or symbol element to define the basic function 
of the device represented by the symbol or of the element. 



3.2 Qualifying Symbols for Inputs and Outputs 



Qualifying symbols for inputs and outputs are shown in Table II and will be familiar to most users 
with the possible exception of the logic polarity and analog signal indicators. The older logic negation 
indicator means that the external state produces the internal 1 state. The internal 1 state means the 
active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 
logic states to the levels H (high) and L (low), a statement of whether positive logic (1 = H, = L) or 
negative logic (1 = L, = H) is being used is required or must be assumed. Logic polarity indicators 
eliminate the need for calling out the logic convention and are used in this data book in the symbology 
for actual devices. The presence of the triangular polarity indicator indicates that the L logic level wilt 
produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will 
produce the external L level. Note how the active direction of transition for a dynamic input is 
indicated in positive logic, negative logic, and with polarity indication. 
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TABLE I - GENERAL QUALIFYING SYMBOLS 



SYMBOL 



DESCRIPTION 



EXAMPLE 



o 

o' 

■< 
3 

cn 



& 
>i 



2k 
2k+1 

1 

t> or < 

D 

X/Y 

MUX 

□ MUX or DX 

P-Q 
CPO 

n 

COMP 
ALU 

_n_ 
1 -n_ 
G 

-run_ 

01 
-tlti_ 

SRGm 

CTRm 

CTR DIVm 

RCTRm 

ROM 

RAM 

FIFO 

1=0 



AND gate of function. 

OR gate or function. The symbol was chosen to indicate that at least 
one active input is needed to activate the output. 

Exclusive OR. One and only one input must be active to activate the output. 
Logic identity. All inputs must stand at same state. 
An even number of inputs must be active. 
An odd number of inputs must be active. 
The one input must be active. 

A buffer or element with more than usual output capability (symbol 
is oriented in the direction of signal flow). 

Schmitt trigger; element with hysteresis. 

Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). 

Multiplexer/data selector. 

Demultiplexer. 

Adder. 

Subtracter. 

Look-ahead carry generator. 
Multiplier. 

Magnitude comparator. 
Arithmetic logic unit. 
Retriggerabte monostablc. 
Mon-retriggerable monostable (one-shot]. 
Astable element. Showing waveform is optional. 

Synchronously starting astable, 

Astable element that stops with a completed pulse. 
Shift register, m ■ number of bits. 
Counter, m - number of bits; cycle length - 2 m . 
Counter with cycle length = m. 

Asynchronous (ripple -carry) counter; cycle length = 2 m . 

Read-only memory, 

Random-access read/write memory. 

First-ln. first-out memory. 

Element powers up cleared 10 state. 

Highly complex function; "gray box" symbol with limited detail 
shown under special rules. 



SN7400 
SN7402 

SN7486 

SN74T80 

SN741S0 

SN74ALS86 

SN7404 

SN74S436 

SN74LS18 

SN74LS347 

SN74150 

SN74138 

SN74LS385 

SN74LS385 

SN74182 

SN74LS384 

SN74LS682 

SN74LS381 

SN74LS422 

SN74121 

SN74LS320 

SN74LS624 



SN74LS595 
SN54LS590 
SN74LS668 

SN74187 

SN74170 

SN74LS222 

SN74AS877 

SN74LS608 



•Not all at the general qualifying symbol! have bean uwd In this book, but they arc Included hare for (he sake of completeneM. 
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TABLE II - QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS 



Cj Logic negation at input. External produces internal 1 . 

j-j — Logic negation at output. Internal 1 produces external 0. 

£*j Active-low input. Equivalent to — cj in positive logic. 

|~-» Active-low output. Equivalent to )p — in positive logic. 

Active-low input in the case of right-to-left signal flow, 

^ Active-low output in the case of right-ta-left signal flow. 

— < — Signal flow from right to left. If not otherwise indicated, signal flow is from left to right. 

Bidirectional signal flow. 

NEGATIVE POLARITY 
LOGIC INDICATION 

,_r 

not used 




c 

3 




i 

X | Nonlogic connection. A label inside the symbol will usually define the nature of this pin, 

— — — | Input for analog signals. 

J Internal connection. 1 state on left produces 1 state an right. 

(^) Negated internal connection. 1 state on left produces state on right. 

Dynamic internal connection. Transition from to t on left produces transitory 1 state on 
right. 

Internal input (virtual input). It always stands at its interna! 1 state unless affected by an 
overriding dependency relationship. 



Internal output (virtual outputl. Its effect on an internal input to which it is connected is 
indicated by dependency notation. 



The internal connections between logic elements abutted together in a symbol may be indicated by 
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one 
or both sides of the common line and if confusion can arise about the numbers of connections, use can 
be made of one of the internal connection symbols. 

The internal [virtual) input is an input originating somewhere else in the circuit and is not connected 
directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal. 



O 

E 

CO 

o 
o 
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TABLE III - SYMBOLS INSIDE THE OUTLINE 



CO 

< 

3 
cr 
o 

v> 



7h- 
— 1-°" 

V 



EN 



J. K, R, S, T 
- — j +m 1 -m 

m 

|CT = 15 

CT = 9 j 



Postponed output (of 3 pulse-triggered flip-flop). The output changes when input 
initiating change (e.g., a C input) returns to its initial external state or level. See § 5, 

Bi-threshold input (input with hysteresis) 



NPN open-collector or similar output that can supply a relatively 
low-impedance L level when not turned off. Requires externa) 
pull-up. Capable of positive-logic wired-AND connection. 

Passive-pull-up output is similar to NPN open-collector output but 
is suplemented with a built-in passive pull-up. 

NPN open-emitter or similar output that can supply a relatively low- 
impedance H level when not turned off. Requires external pull-down. 
Capable of positive-logic wired-OR connection. 

Passive-pull-down output is similar to NPN open-emitter output but 
is supplemented with a built-in passive pull-down. 

3-slate output 



V 



Output with more than usual output capability (symbol is oriented in the direction 
of signal flow). 

Enable input 

When at its internal !-5tate, all outputs are enabled. 

When at its internal Q-siate, open-collector and open-emitter outputs are off, 
three-state outputs are at normally defined internal logic states and at external 
high-impedance state, and all other outputs (e.g., totem-poles! are at the 
internal O-state. 

Usual meanings associated with flip-flops (e.g., P. ■ reset, T ■ toggle) 
Data input to a storage element equivalent to: t_J r 
Shift right (left) inputs, m = 1 , 2, 3 etc. If m = 1, it is usually not shown. 
Counting up (downl inputs, m = 1 , 2, 3 etc. If m - 1, it is usually not shown. 



Binary grouping, m is highest power of 2. 

The contents-setting input, when active, causes the content of a register to take 
on the indicated value. 

The content output is active if the content of the register is as indicated. 

Input line grouping .... indicates two or more terminals used to implement a single 
logic input. 

e.g.. The paired expander inputs of SN7450. j E 

Fixed-state output always stands at its internal 1 state. For example, see SN7H85. 
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The application of internal inputs and outputs requires an understanding of dependency notation, 
which is explained in Section 4. 

In an array of elements, if the same general qualifying symbol and the same qualifying symbols 
associated with inputs and outputs would appear inside each of the elements of the array, these 
qualifying symbols are usually shown only in the first element. This is done to reduce clutter and to 
save time in recognition. Similarly, large identical elements that are subdivided into smaller elements 
may each be represented by an unsubdivided outline. The SN54LS440 symbol illustrates this principle. 

3.3 Symbols Inside the Outline 

Table III shows some symbols used inside the outline. Note particularly that open-collector, open- 
emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the 
outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs 
and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The 
effects of the EN input on the various types of outputs are shown. 

It is particularly important to note that a D input is always the data input of a storage element. At 
its internal 1 state, the D input sets the storage element to its 1 state, and at its internal state it resets 
the storage element to its state. 

The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are 
arranged in order and the binary weights of the least-significant and the most-significant lines are 
indicated by numbers. In this data book weights of input and output lines will be represented by 
powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will 
be used. The grouped inputs generate an internal number on which a mathematical function can be 
performed or that can be an identifying number for dependency notation. See Figure 28. A frequent 
use is in addresses for memories. 

Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous 
to that for the inputs and the weighted outputs will indicate the internal number assumed to be 
developed within the circuit. 

Other symbols are used inside the outlines in this data book in accordance with the IEC/IEEE 
standards but are not shown here. Generally these are associated with arithmetic operations and are 
self-explanatory. 

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets 
[tike these] , 
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4 DEPENDENCY NOTATION 

4.1 General Explanation 

Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and 
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 
between inputs, outputs, or inputs and outputs without actually showing all the elements and inter- 
connections involved. The information provided by dependency notation supplements that provided 
by the qualifying symbols for an element's function. 

In the convention for the dependency notation, use will be made of the terms "affecting" and 
"affected". !n cases where it is not evident which inputs must be considered as being the affecting 
or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any 
convenient way. 

So far, ten types of dependency have been defined and all of these are used in this data book. They are 
listed below in the order in which they are presented and are summarized in Table IV following 
4.11. 



Section 


Dependency Type or Other Subject 


4.2 


G, AND 


4.3 


General rules for dependency notation 


4.4 


V, OR 


4.5 


N, Negate, (Exclusive OR) 


4.6 


Z, Interconnection 


4.7 


C, Control 


4.8 


S, Set and R, Reset 


4.9 


EN, Enable 


4.10 


M, Mode 


4.11 


A, Address 



4.2 G (AND) Dependency 

A common relationship between two signals is to have them ANDed together. This has traditionally 
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 
The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND 
relationship using dependency notation. While nine other forms of dependency have since been 
defined, the ways to invoke AND dependency are now reduced to one. 
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In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 
considered appropriate by the symbol designer (1 has been used here] is placed after the letter G and 
also at each affected input. Note the bar over the 1 at input c. 




FIGURE 4 — G DEPENDENCY BETWEEN INPUTS 

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is 
the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input a to 
be ANDed with a dynamic input b. 



• — jt Glj — b 




— -p-[ 



, j) Gljo — b = 





FIGURE 5 — G DEPENDENCY BETWEEN OUTPUTS AND INPUTS 




FIGURE 6 - G DEPENDENCY WITH A DYNAMIC INPUT 

The rules for G dependency can be summarized thus: 

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs 
affected by Gm stand at their normally defined internal logic states. When the Gm input or output 
stands at its state, all inputs and outputs affected by Gm stand at their internal states. 
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4.3 Conventions for the Application of Dependency Notation in Genera! 

The rules for applying dependency relationships in general follow the same pattern as was illustrated 
for G dependency. 

Application of dependency notation is accomplished by: 

11 labeling the input (or output} affecting other inputs or outputs with the letter symbol 
indicating the relationship involved (e.g., G for AND) followed by an identifying number, 
appropriately chosen, and 

2) labeling each input or output affected by that affecting input (or output) with that same 
number. 

If it is the complement of the internal logic state of the affecting input or output that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4. 

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an 
OR relationship to each other. See Figure 7. 



s»1 _i — 



FIGURE 7 - OR'ED AFFECTING INPUTS 

If the affected input or output requires a label to denote its function (e.g., "D"), this label will be 
prefixed by the identifying number of the affecting input. See Figure 12. 

If an input or output is affected by more than one affecting input, the identifying numbers of each of 
the affecting inputs will appear in the label of the affected one, separated by commas. The normal 
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure 
12. 

If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs 
of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or 
outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See 
Figure 8. 
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■ E:, 



1 

G1 
T 



FIGURE 8 - SUBSTITUTION FOR NUMBERS 

4.4 V (OR) Dependency 

The symbol denoting OR dependency is the letter V. See Figure 9. 



VI 


— a 




1 


— a 


1 


— b 









FIGURE 9 - V (OR) DEPENDENCY 

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand 
at their internal 1 states. When the Vm input or output stands at its internal state, all inputs and 
outputs affected by Vm stand at their normally defined internal logic states. 

4.5 N (Negate) (X-OR) Dependency 

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected 
by an Mm input or output stands in an exclusive-OR relationship with the Nm input or output. 



If a = 0, then c = b 
if 1*1, thenc = b 



FIGURE 10 — N (NEGATEI (X-OR) DEPENDENCY 
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When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each 
output affected by Nrn is the complement of what it would otherwise be. When an Nm input or 
output stands at its internal state, all inputs and outputs affected by Pim stand at their normally 
defined internal logic states. 

4.6 Z (Interconnection) Dependency 

The symbol denoting interconnection dependency is the letter Z. 

Interconnection dependency is used to indicate the existence of internal logic connections between 
inputs, outputs, internal inputs, and/or internal outputs. 

The internal logic state of an input or output affected by a Zm input or output will be the same as the 
internal logic state of the Zm input or output, unless modified by additional dependency notation. 
See Figure 1 1. 




FIGURE 11 - Z (INTERCONNECTION! DEPENDENCY 
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4.7 C {Control) Dependency 

The symbol denoting control dependency is the letter C. 

Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage 
elements. They may take on their internal 1 states (be active) either statically or dynamically. In the 
latter case the dynamic input symbol is used as shown in the third example of Figure 12. 



a — CI 
h— 1D 



& 



a — C1 
h— 02 



G1 

1C2 = b- 
2D *- 



1,20 

/ 

Note AND relationship of a and b 











& 


S 







< 


i c 


a" 


R 



G1 
1.2D 
>C2 



a- 1,20 
b— T,2D 



c — 
d 



s 


■1 


s 





Input c selects which of a or b is stored when d goes low. 

FIGURE 12 -C [CONTROL) DEPENDENCY 

When a Cm input or output standsat its internal 1 state, the inputs affected by Cm have their normally 
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or 
output stands at its internal state, the inputs affected by Cm are disabled and have no effect on the 
function of the element. 



o 

£ 

>■ 
w 

u 

'5> 



4.8 S (Set) and R (Reset) Dependencies 



The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the 
letter R. 
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Set and reset dependencies are used if it is 
necessary to specify the effect of the combi- 
nation R=S=1 on a bistable element. Case 1 in 
Figure 13 does not use S or R dependency. 

When an Sm input is at its internal 1 state, 
outputs affected by the Sm input will react, 
regardless of the state of an R input, as they 
normally would react to the combination S»1, 
R=0. See cases 2, 4, and 5 in Figure 13. 

When an Rm input is at its internal 1 state, 
outputs affected by the Rm input will react, 
regardless of the state of an S input, as they 
normally would react to the combination S=0, 
R=1. See cases 3, 4, and 5 in Figure 13, 

When an Sm or Rm input is at its internal 



CASE ^ 



4.9 EN (Enable) Dependency 



CASE 2 



St 


t 


H 


1 



CASE 3 



S 


S 


1 


R 


R1 


1 



CASE 4 



state, it has no effect. 


S 


SI 1 


Note that the nancomplementary output 


R 


RZ 2 


patterns in cases 4 and 5 are only pseudo stable. 




The simultaneous return of the inputs to 






S=R=0 produces an unforeseeable stable and 
complementary output pattern. 






S 


SI 2 




R 


R2 1 




■ external slate 




nc = no change 



CASE 5 
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1 
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Q Q 
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nc nc 
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S R 


Q Q 




1 

1 
1 1 


nc nc 

1 

1 

1 1 



S R 


q a 




1 

1 
1 1 


nc nc 

1 

1 




1 = external 1 state 
? = unspecified 



FIGURE 13 — S (SET) AND 
R (RESET) DEPENDENCIES 



The symbol denoting enable dependency is the combination of letters EN. 

An ENm inputhasthe same effect on outputs as an EN input, see 3.1, but it effects only those outputs 
labeled with the identifying number/n. It also affects those inputs labeled with the identifying number 
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an 
affected input is identical to that of a Cm input. See Figure 14. 



418 Instruments 



POST OFFICE BOX 21501! • DALLAS. TEXAS 755S5 



EXPLANATION OF NEW LOGIC SYMBOLS 



When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally 
defined effect on the function of the element and the outputs affected by this input stand at their 
normally defined internal logic states, i.e., these inputs and outputs are enabled. 



EN1 



' — 1 



EN V 



If a - D, b is disabled and d = 
If a = 1, c is disabled and A - 



FIGURE 14 — EN (ENABLE) DEPENDENCY 

When an ENm input stands at its internal state, the inputs affected by ENm are disabled and have no 
effect on the function of the element, and the outputs affected by ENm are also disabled. Open- 
collector outputs are turned off, three-state outputs stand at their normally defined internal logic 
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at 
their internal states. 

4.10 M (Mode) Dependency 

The symbol denoting mode dependency is the letter M. 

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element 
depend on the mode in which the element is operating. 

If an input or output has the same effect in different modes of operation, the identifying numbers 
of the relevant affecting Mm inputs will appear in the label of that affected input or output between 
parentheses and separated by solidi. See Figure 19. 

4.10.1 M Dependency Affecting Inputs 

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at 
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined 
effect on the function of the element, i.e., the inputs are enabled. 

When an Mm input or Mm output stands at its internal state, the inputs affected by this Mm input or 
Mm output have no effect on the function of the element. When an affected input has several sets of 
labels separated by solidi (e.g., C4/2-/3+), any set in which the identifying number of the Mm input 
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the 
functions of a multifunction input. 
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The circuit in Figure 15 has two inputs, b and c, that control which one of four modes (0, 1, 2, or 3) 
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by the a 
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only 
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading). 
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right 
shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of 
the register to be incremented by one count. 



a 


> Ml 


-/3+ 


b 

c 


:}» 

n 




3 

r 


d 


Z.4D 




e — 


1.4D 




f — 


1,40 



Note that all operations are synchronoos. 

In MODE (b = 0, c= 01, the outputs 
remain at their existing states as none 
of the inputs has an effect. 

In MODE 1 |b - 1. c - D), parallel loading 
takes place thro inputs e and f. 

In MODE 2 (b = 0, c= 1), shifting down 
and serial loading thru input d take place. 

In MODE 3 (h = c- 1), counting up by 
increment of 1 per clock pulse takes place. 



FIGURE 15 — M (MODE) DEPENDENCY AFFECTING INPUTS 

4. 1 0.2 M Dependency Affecting Outpu ts 

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their 
normally defined internal logic states, i.e., the outputs are enabled. 




O 

o" 

V) 
< 

3 

D" 
O 



When an Mm input or Mm output stands at its internal state, at each affected output any set of labels 
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored. 
When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets 
in which the identifying number of this Mm input or Mm output appears are to be ignored. 

In Figure 16, mode 1 exists when the a input 
stands at its internal 1 state. The delayed 
output symbol is effective only in mode 1 
(when input a = 1) in which case the device 
functions as a pulse-triggered flip-flop. See 
Section 5. When input a = 0, the device is 
not in mode 1 so the delayed output symbol 

has no effect and the device functions as a FIGURE 16 - type OF FLIP-FLOP DETERMINED 

transparent latch. BY MODE 



b 

c — 
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In Figure 17, if input a stands at its internal 1 
state establishing mode 1, output b will stand 
at its internal 1 state only when the content 
of the register equals 9. Since output b is 
located in the common-control block with no 
defined function outside of mode 1, the state 
of this output outside of mode 1 is not defined 
by the symbol. 

In Figure 18, if input a stands at its internal 1 
state establishing mode 1, output b will stand 
at its internal 1 state only when the content 
of the register equals 15. If input a stands at 
its internal state, output b will stand at its 
internal 1 state only when the content of the 
register equals 0. 

In Figure 19 inputs a and b are binary weighted 
to generate the numbers 0, 1,2, or 3. This 
determines which one of the four modes 
exists. 



M1 



ict=9 | — i 



FIGURE 17 - DISABLING AN OUTPUT OF THE 
COMMON-CONTROL BLOCK 



Ml 



1CT=15 

Tct=o 



15 -«-b 

-11 J 



FIGURE 18- 



DETERMINING AN OUTPUT'S 
FUNCTION 



h — 
c — 
i — 



'}• 



(2/3)4 
5,4 
2,4/3.5 



FIGURE 19 - DEPENDENT RELATIONSHIPS 
AFFECTED BY MODE 



At output e the label set causing negation 
(if c = 1) is effective only in modes 2 and 3. 
!n modes and 1 this output stands at its 
normaily defined state as if it had no labels. 
At output f the label set has effect when the 
mode is not so output e is negated (if 

c = 1 ) in modes 1 , 2, and 3. In mode the label set has no effect so the output stands at its normally 
defined state. In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The 
first set, causing negation (if c = 1 }, is effective only in mode 2. The second set, subjecting g to AND 
dependency on d, has effect only in mode 3. 

Note that in mode none of the dependency relationships has any effect on the outputs, so e, f, and g 
will all stand at the same state. 



4,11 A (Address) Dependency 

The symbol denoting address dependency is the tetter A. 
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Address dependency provides a clear representation of those elements, particularly memories, that use 
address control inputs to select specified sections of a multidimensional array. Such a section of a 
memory array is usually called a word. The purpose of address dependency is to allow a symbolic 
presentation of the entire array. An input of the array shown at a particular element of this general 
section is common to the corresponding elements of all selected sections of the array. An output 
of the array shown at a particular element of this general section is the result of the OR function of 
the outputs of the corresponding elements of selected sections. If the label of an output of the array 
shown at a particular element of this general section indicates that this output is an open-circuit 
output or a three-state output, then this indication refers to the output of the array and not to those 
of the sections of the array. 

Inputs that are not affected by any affecting address input have their normally defined effect on all 
sections of the array, whereas inputs affected by an address input have their normally defined effect 
only on the section selected by that address input 

An affecting address input is labelled with the letter A followed by an identifying number that 
corresponds with the address of the particular section of the array selected by this input. Within 
the general section presented by the symbol, inputs and outputs affected by an Am input are labelled 
with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular 
sections. 



a 


A1 


b — 


A2 




A3 
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C4 

4 r 
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A.40 A 
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EN1 

ENZ 
EN3 
C4 



54D 



3,4 



2,4D 



3,40 



1,4D 1 



r 



FIGURE 20- A (ADDRESS) DEPENDENCY 

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses 
EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which 
establishes mode 1. Data can now be clocked into the inputs marked "1,4D". Unless words 2 and 3 
are also selected, data cannot be clocked in at the inputs marked "2,4D" and "3,4D". The outputs 
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions. 

The identifying numbers of affecting address inputs correspond with the addresses of the sections 
selected by these inputs. They need not necessarily differ from those of other affecting dependency- 
inputs (e.g., G, V, N, . . .), because in the general section presented by the symbol they are replaced by 
the letter A. 
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If there are several sets of affecting Am inputs for the purpose of independent and possibly 
simultaneous access to sections of the array, then the letter A is modified to 1 A, 2A, ... Because they 
have access to the same sections of the array, these sets of A inputs may have the same identifying 
numbers. 

Figure 21 is another illustration of the concept. 



RAM 16 x 4 
EN 




A.IO AV 



FIGURE 21 



FIGURE 21 - ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 
COMPRISING A 1 6-WORD X 4-BIT RANDOM-ACCESS MEMORY 



TABLE IV - SUMMARY OF DEPENDENCY NOTATION 



TYPE OF 
DEPENDENCY 


LETTER 
SYMBOL* 


AFFECTING INPUT 
AT ITS 1 -STATE 


AFFECTING INPUT 
AT ITS 0-STATE 


Address 


A 


Permits action (address selected) 


Prevents action (address not selected) 


Control 


C 


Permits action 


Prevents action 


Enable 


EN 


Permits action 


Prevents action of inputs. 
Ooutputs off, 

7 outputs at external high impedance, 

no change in internal logic stale. 
Other outputs at internal state. 


AND 


G 


Permits action 


Imposes state 


Mode 


M 


Permits action (mode selected) 


Prevents action (mode not selected) 


Negate IX-OR) 


N 


Complements state 


No effect 


RESET 


H 


Affected ootput reacts as 
it would to S - D, R = 1 


No eflecl 


SET 


S 


Affected output reacts as 
it wouid to S- 1, R n 


r J < j effect 


OR 


V 


Imposes 1 state 


Permits action 


Interconnection 


z 


Imposes 1 state 


Imposes state 



These latter symbols appear at the AFFECTING input (or output) and are followed bv □ number. Each input 
(or output) AFFECTED bv that input is labeled with thai same number. When the lobflli EN, Ft, and S appear n\ 
inputs without the following number*, I he descriptions above do not apply. The action of these input! il 
described under "Symbols Inside Tho Omllno", see 3.1. 
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BISTABLE ELEMENTS 

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools 
to differentiate four main types of bistable elements and make synchronous and asynchronous inputs 
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the 
other columns show examples. 

Transparent latches have a level-operated control input. The D input is active as long as the C input 
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from 
D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements require the setup of data 
before the start of the control pulse; the C input is considered static since the data must be maintained 
as long as C is at its 1 state. The output is postponed until C returns to its state. The data-lock-out 
element is similar to the pulse-triggered version except that the C input is considered dynamic in that 
shortly after C goes through its active transition, the data inputs are disabled and data does not have to 
be held. However, the output is still postponed until the C input returns to its initial external level. 

Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, IK, 1S, 
1 FO compared to the asynchronous inputs (S, Ft), which are not dependent on the C inputs. 
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FIGURE 22 - FOUR TYPES OF BISTABLE CIRCUITS 
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6 CODERS 



X/Y 



FIGURE 23 - CODER GENERAL SYMBOL 

Indication of code conversion is based on the following rule: 

Depending on the input code, the internal logic states of the inputs determine an internal value. 
This value is reproduced by the internal logic states of the outputs, depending on the output 
code. 

The indication of the relationships between the internal logic states of the inputs and the internal 
value is accomplished by: 

1) labelling the inputs with numbers. In this case the internal value equals the sum of the 
weights associated with those inputs that stand at their internal 1 -state, or by 

2) replacing X by an appropriate indication of the input code and labelling the inputs with 
characters that refer to this code. 

The relationships between the internal value and the internal logic states of the outputs are 
indicated by: 

1} labelling each output with a list of numbers representing those internal values that lead to 
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure 
24. This labelling may also be applied when Y is replaced by a letter denoting a type of 
dependency (see Section 7). If a continuous range of internal values produces the internal 1 
state of an output, this can be indicated by two numbers that are inclusively the beginning 
and the end of the range, with these two numbers separated by three dots, e.g., 4 ... 9 = 
4/5/6/7/8/9, or by 

2} replacing Y by an appropriate indication of the output code and labelling the outputs with 
characters that refer to this code as in Figure 25. 

Alternatively, the general symbol may be used together with an appropriate reference to a table in 
which the relationship between the inputs and outputs is indicated. This is a recommended way 
to symbolize a PROM after it has been programmed. 



The general symbol for a coder or code 
converter is shown in Figure 23. X and Y 
may be replaced by appropriate indications 
of the code used to represent the infor- 
mation at the inputs and at the outputs, 
respectively. 
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TRUTH TABLE 
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FIGURE 24 - AN X/Y CODE CONVERTER 



TRUTH TABLE 




INPUTS 
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FIGURE 25 - AN X/OCTAL CODE CONVERTER 
USE OF A CODER TO PRODUCE AFFECTING INPUTS 

It often occurs that a set of affecting inputs 
for dependency notation is produced by 
decoding the signals on certain inputs to an 
element. In such a case use can be made of 
the symbol for a coder as an embedded 
symbol. See Figure 26. 



If all affecting inputs produced by a coder 
are of the same type and their identifying 
numbers correspond with the numbers shown 
at the outputs of the coder, Y (in the qualify- 
ing symbol X/Y) may be replaced by the 
letter denoting the type of dependency. 
The indications of the affecting inputs should 
then be omitted. See Figure 27. 
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FIGURE 26- 



PRODUCrNG VARIOUS TYPES OF 
DEPENDENCIES 



X/M 
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1 -- 

2-- 




FIGURE 27 - 



- PRODUCING ONE TYPE OF 
DEPENDENCY 



Texas 
Instruments 

POST OFFICE BOX 275017 • DALLAS. TEXAS ;$}B5 



EXPLANATION OF NEW LOGIC SYMBOLS 



8 USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS 

If all affecting inputs produced by a coder are of the same type and have consecutive identifying 
numbers not necessarily corresponding with the numbers that wouldhave been shown at the outputs 
of the coder, use can be made of the binary grouping symbol (see 3.1). A: external lines effectively 
generate 2* internal inputs. The bracket is followed by the letter denoting the type of dependency 
followed by The ml is to be replaced by the smallest identifying number and the m2 by the 
largest one, as shown in Figure 28. 
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FIGURE 28 - USE OF THE BINARY GROUPING SYMBOL 
9 SEQUENCE OF INPUT LABELS 

If art input having a single functional effect is affected by other inputs, the qualifying symbol (if there 
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs. | 
The left-to-right order of these preceding labels is the order in which the effects or modifications 
must be applied. The affected input has no functional effect on the element if the logic state of any 
one of the affecting inputs, considered separately, would cause the affected input to have no effect, 
regardless of the logic states of other affecting inputs. 

If an input has several different functional effects or has several different sets of affecting inputs, 
depending on the mode of action, the input may be shown as often as required. However, there are 
cases in which this method of presentation is not advantageous. In those cases the input may be shown 
once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the 
order of these sets of labels, if one of the functional effects of an input is that of an unlabeled input 
of the element, a solidus will precede the first set of labels shown. 
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EXPLANATION OF NEW LOGIC SYMBOLS 



If all inputs of a combinational element are 
disabled (caused to have no effect on the 
function of the element}, the internal logic 
states of the outputs of the element are not 
specified by the symbol. If all inputs of a 
sequential element are disabled, the content 
of this element is not changed and the out- 
puts remain at their existing internal logic 
states. 

Labels may be factored using algebraic 
techniques. 



a — Ml 



G2 

1R/1.2R 



a— f"G2 

b — Z/Cl 

a — J/G1 



c »- 1H 

L 1,2R 



FIGURE 29 - INPUT LABELS 



(1/2)D 



10/20 



> 1,2,3,4[5W6-) 



> 1,2.3.4,5+/! ,2,3.4 ,6- 



FIGURE 30- FACTORING INPUT LABELS 
10 SEQUENCE OF OUTPUT LABELS 

If an output has a number of different labels, regardless of whether they are identifying numbers of 
affecting inputs or outputs or not, these labels are shown in the following order: 

1 1 if the postponed output symbol has to be shown, this comes first, if necessary preceded by 
the indications of the inputs to which it must be applied; 

21 followed by the labels indicating modifications of the internal logic state of the output, 
such that the left-to-right order of these labels corresponds with the order in which their 
effects must be applied; 

3) followed by the label indicating the effect of the output on inputs and other outputs of the 
element. 
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EXPLANATION OF NEW LOGIC SYMBOLS 



Symbols for open-circuit or three-state 
outputs, where applicable, are placed just 
inside the outside boundary of the symbol 
adjacent to the output line. See Figure 31. 



G1 
EN2 



FIGURE 31 - PLACEMENT OF 3-STATE SYMBOLS 



If an output needs several different sets of 
labels that represent alternative functions 
(e.g., depending on the mode of action), these sets may be shown on different output lines that must 
be connected outside the outline. However, there are cases in which this method of presentation is not 
advantageous. In those cases the output may be shown once with the different sets of labels separated 
by solidi. See Figure 32. 

Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated 
by a nonnumeric character should be separated by a comma. 



If a set of labels of an output not containing a 
solidus contains the identifying number of an 
affecting Mm input standing at its internal 
state, this set of labels has no effect on that 
output. 

Labels may be factored using algebraic 
techniques. 



a— Ul 1 CT=9/1 CT-1 il b _ a— |M1 1 CT=! 

I J = Ljss* 

s— [mi TcT-9/1CT-15^h _ a-[M1 TcT=9*U- 

1 ___J = Lj™T 

FIGURE 32 - OUTPUT LABELS 



(1/213 



1,3/2,3 



1 ,2,3,4(5CT * 9/SCT » 0) 



1,2,3A5CT»9/1,2,3,4,6CT = 



FIGURE 33 - FACTORING OUTPUT LABELS 



If you have questions on this Explanation 


IEEE Standards may he purchased from: 


of New Logic Symbols, please contact: 


Initilure of Electrical and Electronics Engineers, Inc. 


F.A. Mjnn MS 49 


345 East 47th Street 


Texas Instruments Incorporated 


New York, N.Y. 10017 


P.O. Box 225012 


International Eiectrotechnical Commission (IECI 


Dallas, Texas 75265 


Telephone (214) 996-2SG7 


publications may be purchased from: 




American National Standards Institute, Inc. 




1430 Broadway 




New York, N.Y, 10018 
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MECHANICAL DATA 



ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit ty P e(sl listed 
n th * page heading regardless of package. The availability of a circuit function ,n a particular package 
is denoted by an alphabetical reference above the pin-connection diagrams). These alphabetical references 
refer to mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained 
in the following example. 



EXAMPLE 



f T. Prefix )- 



MUST CONTAIN TWO TO FOUR LETTERS 

SN Standard Prefix 
SNJ MIL-STD-883 Processed 
JAMB MIL-M-38510 Processed 

( 2, Unique Circull Description) 

MUST CONTAIN SIX TO TWELVE CHARACTERS 

Examples: 

54ALS00A 
74AS74 
74ALS1645A 
74ALS1646A-1 



3. Package 



MUST CONTAIN ONE OR TWO LETTERS 
J, JD, JT, JW, N, NT, NW (Dunl-in-lirvo packages) 1 
FH, FK. FE or FN (Chip carriersl 
(From pin-connection diagram on individual data sheet) 



f 4. Instructions IDash No. I J 

MUST CONTAIN TWO NUMBERS 

- 00 No special instructions 

- 10 Solder-dipped leads IN and NT packages onlyl 




t These otrcu.lt. in rjw.l-in.ltne packed •» .hipped In en. of th. carriers shown below. Unt.sa . specific method of shipment is specified bj ■ th. customer 
Iwith possible addition,! costal, circuits will be shipped in the mos, practice! carrier. Please oontect your Tl sales represented, for the method the. will 



(with possi 
best suit v our particular needs. 

Duai-in-line (J, JD, JT, JW, N, NT. NWI 

— Slide Magazines 

— A-Channel Plastic Tubing 

— Barnes Carrier IN only) 

— Sectioned Cardboard Box 

— Individual Plastic Box 
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MECHANICAL DATA 



FE ceramic chip carrier packages 



Each of these hermetically sealed roadless chip carrier packages has a metal cap, a 3-layer ceramic base, and a braiad 
seal. The packages are Intended for surface mounting on solder lands on 1 ,27-mm (0.050-inch) centers Termma/s re- 
quire no additional cleaning or processing when used in soldered assembly. 



RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE 
(2B-tarminal package shown) 



A1 

SI 

IT 16 15 14 13 




ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 
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MECHANICAL DATA 



FH and FK ceramic chip carrier packages 

Both versions of these hermetically sealed chip carrier packages have ceramic bases The FH package 
has a single-layer base with a ceramic lid and glass seal. The FK package has a three-layer base with a 
metal lid and braze seal. 

The packages are intended for surface mounting on solder lands on 1 ,27 (0.050-inch) centers. Terminals 
require no additional cleaning or processing when used in soldered assembly. 

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used 



FH AND FK CERAMIC CHIP CARRIER PACKAGES 
|2B-lerirnnal package, shownl 




CERAMIC CHIP CARRIERS 



■Air<J.n«nw*w «W f«im 'ot ^ tp^,l*d JEOEC ot,»W w&v 
















M M 1 1 1 








> 








2J54 ID. tOOl 


r 


1 t!J i0 C'li.1! 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



JEDEC 
OUTLINE 
DESIGNATION" 


NO-OP 
TERMINALS 


A 

MIN MAX 


B 

MIN MAX 


MS004CB 


20 


8,69 9.09 
10.3421 (0.3581 


7,80 9.09 

(0.307) (0.358) 


MS0D4CC 


28 


11,23 11.63 
(0.422) (0,45a) 


10,31 11.63 

(0.406) (0.45QI 


MS004CD 


44 


16,25 16.76 
[0.0401 10.660) 


12,58 14.22 
(0.4951 [0.5601 


MS004CE 


52 


16,78 19.32 
(0,739) (0.7611 


12,58 14.22 
(0,495) 10.560) 


MS004CF 


m 


23,83 24.43 
10,9391 10.962) 


12,6 21.9 
[04951 10.8621 


MS0D4CG 


84 


28,83 29.59 
11.135) 11.1651 


12.6 27.0 
(0,4951 (1.065) 



2,03 [0 090I 
"1.63(0.0641 
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MECHANICAL DATA 



FN plastic chip carrier package 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an efectri- 
tally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation and 
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions The 
packages are Intended for surface mounting on solder lands on 1 ,27-mm I0,050-inch( centers. Leads require no addi- 
tional cleaning or processing when used in soldered assembly. 



FN PLASTIC CHIP CARRIER PACKAGE 
(23-termuial package shownl 



NO. OF 
TERMINALS 


A a 

M1N MAX | Mir: MAX 


C 

WIN MAX 


20 


9,70 10.03 
10.3821 10.305) 


B,B9 9.04 
10.3501 (0,3561 


8.08 S,3S 
(0.318) (0.3301 


28 


12.24 12.57 
(0.4821 10.405} 


11,43 11,5B 
10.450) (0.456) 


10.62 1D.92 
(04181 (0.430) 


44 


17.32 17.65 
10.6821 (0.6951 


10.51 16,66 
(0.650I I0.E56I 


15,70 16.00 
(0.618) (0.630) 


52 


19.86 20.19 
(0.782I 10.796) 


'9,05 18,20 
10.7501 (0.756) 


18.24 18,54 
(0.718) (0.7301 


68 

- 


24,94 25.27 
10.992) (0.9951 


24.13 24.28 
(0.950) (0.956) 


23.32 23,62 
10.9181 (0.930) 



1.27 ID.050) X 45 
NOM 



CO 

o 

3" 

0) 
3 

o" 

o 

at 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 
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MECHANICAL DATA 



JG ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base. oM 

ina is NMnhM with glass. The package is intended for insertion in mounnng-hole rows on 7.62 (0.3001 centers 
se NoTe a7 Once the toads are compressed and inserted, sufficient tension is provided to secure the 
£ I X soldering. Non-shiny tin-pla.ed Leads require no additional cleaning or processing when used in soidared 
assembly- 



8-PIN JG CERAMIC 



Q f 63 (0-0251 fl NOM 



©0©® 



7.8? IH 31DI 
7.37I0.29O) 
|| 7,t1 I0.2B0I 

~*t " 6.22 tosm 



©@®© 



_»| [»- . 177 (O.06OI KOM 



1,79 10.0701 MAX B PLACES 



OJG {0.Q30I MIK 
B PLACES 




ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 




NOTE: a. Each pin centime is located within 0.25 (0.0101 of its true longitudinal position. 
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MECHANICAL DATA 



J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap. and a lead frame 

?62 ™1 aCC Tf h£ : d Wi,h , 9 ' aSS - The JT ^"O" -™ ^nded 'or -ertion in mounting-hoie rows on 

7.62 (0 300) centers, JW packages for mounting-hole rows on 15,24 (0.600) centers, end the JQ quad-in-line 
h»Z f0 ; f m0UminS - hn,e r0WS 0n 1 " 4 <°- 600 > ""d 20.32 (0.B00) centers. Once the leads are compressed and 
nserted sufficient tension la provided to secure the package in the board during soldering. Tin-plated ("bright-dipped"] 
leads require no additional cleaning or processing when used in soldered assembly. 



NOTE: 



For I , ha , 4- , 6, and 20-pin psckasas. tha !.„., J Is used by ItuH sine, ,h es „ packagas ar5 , uail „ b , only ,„ tha ,_ 62 (0 300 , 

24-„ln P .ck, 9 as. „ no .acond latta, or row .pacing „ !ptcifi , d . the ps ^ B „ amml „ hau> , ^ f<jw *»*"■■ *»*• 



14-PIN J CERAMIC 

13.04 taJB5> 



Filli W ihpr, JED EC TCMWMd 
EIAMO-W1AA Dm 



0,63 [0.015} R MOM ■ 



A A A fl Q fl A 




wwwv 

0®@©00® 



J5 1 IQjmW HIM-. ~>J 1.7B 

r nn in inni ■^■■i^aai^aaaBiiiiiiiiiiiiH 



.D.070, MAX 14 PLACES 




0,?G 10.030} MIN 
14 PLACES 



Z.S4 10-100| 
1,18 [0.0JD! PIN SPACING 2.54 lO.lOO] T.F. 
4 PLACES {£*.rVg{*.J 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




16-PIN J CERAMIC 



^© ©© © © ® © 



O.flfl ill r,'r r H HBU 



O©©® ® ©0® 

rf I0.070J MAX 16 PI ACES 





♦ For mamorias of 64 bits and up and a (aw MSI/LSI products in Sarian 54/74 and Sarlas 54S/74S thai ar. dariy 
od from mamoty circuit bars, this maximum is 7,6! 10.3001. All olhar dimansions apply without modification 

| ALL DIMENSIONS ARE IN MILLIMETE RS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin conterlinu is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 



J ceramic dual-in-line packages (continued) 




20-PIN J CERAMIC 



@® ©©©©©©©© 



0.63 10-025] R MOM- 



0©©©©©©®©© 

0.S1 10.020) ^_»| l« — i,JB 10.070] MAX M PLACES 



SEATING PLANE 




?IN SPACING 2SA lO.lHJI T. P. 
[Sm Mcui) 



DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 




24-PIN JT CERAMIC, 0.300-INCH ROW SPACING 

U 31,8(1250} MflX- 



0,63 10.0251 H NOM 



TOVWWWW 
©©©©©©©©©©©© 




ro 
+-> 
ra 

O 

"ro 

o 

*E 

to 

0) 



0.356 10.01*1 
~ 0.203 (o.ooal 



•—0.76 10.030) MIN 
2d PLACES 
0.58 10.023),, „,„■» 
0.38 (0.OY5I 



2,54 (0.1OOI MAX 
4 PLACES 



PIN SPACING 2,54 10.1001 T. P. 
ISwNqlea) 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



NOTE: a. Each pin cen.orlin,. is located within 0,2S 10.010) of its true longitudinal position. 
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MECHANICAL DATA 



J ceramic dual-in-line packages [continued] 



24-PIN JW CERAMIC 



0,63 (0 D75m— A 
NDM f 



. %S.24 i 0,26 



wwwwww" 





1 







O0(D®©®(D®®©©® 

• M 10.0751 

1,27 IO.OS0J hOM f T.37 [a.gftqi 1,78 {OPTO) MAX 74 PLACES < 



J4_2 ja.&50| 
13.1 105151 (0.0751 



24 PLACES 

0,3010.012). . 

24 PLACES 



111 



0.41 10.0163 
24 PLACES 



11 u 



PIN SPACING 7,54(0. 100) T.C. 
(Sm Heia a| 



jjj MP LACES 
4 PLACES 



Falls within JEDEC M0-0I5AA riim«miion S 
ALL DIMENSIONS ARE iN MILLIMETERS AND PARENTHETICALLY [N INCHES. 



NOTE: a. Each pin cemerline j s footed within 0,25 (0.0101 of its true longitudinal position. 



o 
zr 

□ 

a 
SL 

D 



5 



5-10 



Texas 
Instruments 

POST OFFICE BOX2I50I! • DALLAS. TEXAS JS2S5 



MECHANICAL DATA 



ceramic packages- side-braze IJD suffix) 

This is a hermetic* sealed ceramic package with a metal cap end side-brazed tin-plated leads. 




ALL DIMEN5 



ONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



CO 
+■* 



NOTE: b. Each pin cemerline is located within 0.25 (O.010) of its true latitudinal poiition. 
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MECHANICAL DATA 



N plastic packages [Including NT and NW dual-in-packages) ~~ 

Each of these dual-in-line packages consists of a circuit mounted on a toad frame and encapsulated within an etectri 
cally nonconducve plastic compound. The compound will withstand soldering tamper with no defolati a d 
rcu„ performance characteristics remain stabte when operated in high-h.midity conditions. jZZZZTellZ 

the Z T —?y B r ° WS ° n ? ' 62 ,a3 ° ' Cen,6rS f0 " he NT I"**" «« 1 5.24 600 Z - - 
h h Z j 9eS - m"" a " C ° m <" essed and in =<«ed. «"W« tension is provided to se u e the 

the board dunng soldenng. Leads require no additional cleaning or processing when used in soldered assembTy 



NOTE 



1 h w . 



?.E! i 0.25 
IDJD0.-Q.01DI 
■G.3S i OJS 



14-PIN N PLASTIC 



2,4 (0.0931 Fl NQM 
2,8 10.110] MOM 



...0 10.710) 

©©©©©©© 

" r, r, r- ^ ^ 



D "D03OI NOV 



U PLACES 




0.25 {0.010] 
(MM 

— SEATING PLANE — 



(5m Nam bmd c.i 



0.64 10.0-331 min 
I* PLACES 



' ^0 018*0.0031 
U PLACES 



PIN SPACING ?34 10.100) T P. 

<S« NOTE B| 



FilUWiihT JEDCC 10 116i*d ETA MO 001AA fKmanioni 

| ALL DIMENSIONS ARE IN Ml LLIMETEMS AND PARENTHETICALLY IN INCHES. 



O 
3" 

Q) 
3 

o 
a 

r+ 

CD 




16-PIN N PLASTIC 




®©@©©@©® 



- V U V U U V u 

0©0©©®©® 

n tQjoni max it pl Acts 



Pans may be supplied in accordance with the 
akemate sida view at the option of Tl plants 
located in Europe. In this case, the overall 
longrh ol ihe packBgo is 22,1 (0,870) max. 



3.U iQ.nsi Mini j ^JL, Wi e,zn 



■ ' I : 51 DE VIEW 

— *j f*- i n its orni vax to places 




-*) L *-a*ili0i.D7iB 
ICPUkCEl 



ALL DIMENSIONS ARE IK MILLIMETERS AND PARENTHETICALLY IN INCHES, 




NOTES: a. Each pin centerlfn* t. | OC3 «d within 0,25 (0.010) of iu true longitudinal position. 
b f This dimension does not apply for solder-dipped leads, 
c. Wh„„ ^d^dlppw , a ad, ,rt , Pe cm.d. dlppad « tad .K.nd, f,o m ■ M „p „ ., MM 0.5, (0.020) »bov S 
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MECHANICAL DATA 



M plastic dual-in-line packages tcontinuedl 



20-PIN N PLASTIC 



_l*JFM01f»> J 

JJJ1 «>»l« 



®@©©®@@@©© 

3.1 10 noi |VOM 




©0® 0©®©©©© 

^ [•— t H 10 OIllJ M** JQ'L ACIS 



Pails may be supplied in accordance 
with the alternate side view at the op- 
tion ol Tl plants located in Europe. In 
this co&b, the overall length of the 
package is 26.7 il.OSOi max. 



i cceei m 




L ^ 



~ r tooiii <<k«]i 

ra PLACES 



AUII UAH Milt VI[1V 



~T G.bl 10.070) 
HIM 

?.0B '0 JMJI VAX 1 




r. a «a» > a art 
-*« I* io an 1 Mil 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




24-PlN NT PLASTIC. 0.300-INCH ROW SPACING 




2,4 {0.003} H NOM- 
2.8 10.1101 NOM- 



- 31.8(1.2501 MAX - 



3 



7,1 (0.2801 MAX 
2,0 10.0001 NOM 



O000000©©©©© 



0,25 10,010! NOM 5,03(0 200) 
MAX 

■ SEATING PLANE 



\L_ 0,28 > 
"^r 10.011 ; 



,08 3,17 10.125! MIN 
(0.011 i 0.003! 
24 PLACES 




_tJ L-0,64 io 0331 Mil 
: ' 24 PLACES 



0.457 = 0.076 
10.018 t 0.O03! 
24 PLACES 



2,16 (0.0851 MAX — • 
4 PLACES 



FIN SPACING 2.54 [0.1001 T.P, 
(S«Mot»4) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



NOTES: £.ch pin cntwlln. li locnxl Within 0.25 (0.010) ol lu tru> lonjiludln.l po.lt.oc 
t, Thit rtlmnnsifin does not QDPlV for solder d i pped iv.a;is. 

1 Z^ZZZl Pernod, pipped — - .ip - « W «>° 2 °> -» — - 
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MECHANICAL DATA 



N plastic dual-in-line packages (continued) 




7.4 10.0931 R NOM 
7.8 (O.T!Df NOM 



24-PIN NW PLASTIC 

32.B I:.2W1MAX- 



® ®®®®©©©®®@© 

" AAAAAAAAAA. 




0.25 10.010) NDM 



©®©®©©®©®®©@ 

-*j p- 1.7B fG.Q?CJ MAX 24 PLACES 



- ^ 2d PLACES 

0,2a 1 0.08 ■**(-•- 
(0.011 j 0.0031 
24 PLACES 
(Son Nfltm b ntnl c| 



SEATING PLANE 

0.51 10.0201 MIN 




0,457 1 0,07fi 
fO.018 i 0.003) 
24 PLACES 
[Sm :NolMbandc| 



www- 

24 PLACES ,,„, ._ c _ 

2.42(0.0951 MAX J L* 4PLACES 
4 PLACES 
PIN SPACING 2,54 (0.1001 T. P. 
[Set Not* a) 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 




a. Each pin camorllno is loceted within (0.010) of it, true longitudinal position. 

b. This dimension does not apply for soldor dipped leads. 

* W " 0n " oW8r ' drppetl ,Md * »'« VcllM. dipped area of the lead extends from ,h. foad tip to et least 0.51 (0.020) above «, 



CD 
O 
3" 
Q> 
3 

O* 

SL 
O 

CD 
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MECHANICAL DATA 



plastic packages (continued) 
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N plastic packages (continued) 



40 PIN N PLASTIC 

53,1 12.0901 MAX - 



51 

i — 1 1 



©- 



15,24 
(0.600 t 



0,25 _ 
0.010) 



JL_JL_ILJ1_ILJLJLJLJLJLJLJLJLJLJ 
-® 



0,28 : 
10.011 I 



0,5! (0.020) 
MIN 

J. 

■SEATING PLANE 



0.08 
0.003) 



T 



0,457 : 0,076 
I0.O18 • O.003) 




PIN SPACING 2,54 10.100) T. P. 
IS«* Note a) 



',52 [0.060) NOM 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



4B-PIN. 52-PIN, AND 64-PIN N PLASTIC 



I 105 
1*90' 



EITHER, 
INDEX 



* . 

(Nl- 


B MAX 




_o 


• ZD 






1 1 







©- 



PIN SPACING IS 2,64 (0.1D0IT.P. 
(S*e Noib a) 



^PINS 

DIM 


48 


52 


64 


A ± 0,25 10.010] 
B MAX 


15,24 10.600) 
62,2 (2.45) 


15,24 IO.60O) 
67,3 (2,651 


22,86 10.9001 
81,3 13.201 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



NOTE: a. Each pin centerlino is located within 0,25 (O.01 0) of its true longitudinal p 
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P plastic dual-in-line package 

This duat-in-Iine package consists of a circuit mounted on an 8-leed frame and encapsulated within a plastic , com- 
pound. The compound will withstand soldering temperature with no deformation and clrcurt Pe<<°™ 
characteristics remain stable when operated In high-humidity conditions. The package is intend* for insertion n 
mounting-hole rows on 7.62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted ^ suffi- 
cient tension is provided to secure the package in the hoard during soldering. Solder-plated leads require no additional 
cleaning or processing when used in soldered assembly. 



8-pin P PLASTIC 



1Q,2 |0 d00] MAX • 

O O O 

nnnn 



_T.6Z 10-3301 T. P.^ 
(See Kaieal 



uuuu 

©000 




1 



, p , '7BI0 

~T * 9 



0..2B D,QB 
[a.Qtl O.M3) 
B PLACES 



3,1M0 mi 
MrN 



0.5H0.0201 \\ i 8PLAC 

\ 



033) MIM 
PLACES 



7M !0 1001 T P. 
6 PLACES 
■a-,- N,il« -li 



0.45T 0.076 
10 0)9 0OO3I 
3 PLACES 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN IMCHES. 




NOTE: a. Each pin is within 0,13 (0.0005) radius of true position ITPI at the 9 au 9 a plane with maximum material condition and unit Installed. 
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NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 
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+S8I5. 1219) 424-5L74. lndi«upott». 1J+6S. Lynhuiu. Suite 
J-400. rnJurar*>l». IN 46241, < 117) 248-3555. 
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UTAH: Mumv. 5201 Souih Grwn SE. Sw>« Murray, 
UTM101. 13011 164-8972 

VIRGINIA: Fairfii. )00l RfHperilV fthfc, VA 210JL. 
(7011 849-1400. 
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Tl Regional 
Technology Centers 

CALltORNIA: Nonhrm. Ri*. Di . Sana CI.™. 

CA «0M, I4MI 741.UIO. Halliw HWI SSMHOJ, 
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Tl Distributors 

ALABAMA, Aim. U«> Mi-JJlO, Kanhall 1205! 
S81-P2M 

ARIZONA: Ptw*nia. Aitw 1602 1 Wrfl-WOO: Kinylff 1602} 
24MI01. Manlull IM2 ) «« UISL Wih (»21 1,9 22)2; 
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CALIFORNIA: Lu. An^l*a'Oi.n|w CiHiaiv, Aii.jw (2U> 
701.7500. I7I4I RW.M2I. KarnalM III II 725-0125. I7H) 
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MJim ( (20)l7!iJ);i, 
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ILLINOIS! Aim. ())!) 397 )440: Diploma! 13121 595-1000; 
Hall Mil, 11121 860- )800. VmM (312) 6N4.DD.Nmil 
(312) 638^)1. 

INDIANA: InJianapoiii. Aii™(3l7) 2, 3 9)5). Uiahara 
(317) 634^3202: Fl. Wayix. Oiaham (2l9| 421-3422. 
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MARYLAND; Aim. (101) 2,7-5200. Diploma! (301) 
995 1226; KenH 11011 2,7-5020. Milsrav (3011 «J*H» 

MASSACHUSETTS; Arm. 16171 93)-SI30, Diplmai (6171 
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NEW HAMPSHIRE: Alio. (60S) 668*968 
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(716I ,5, ;6O0. SmoaK. Am I315I 652 IOO0. Diploma! 
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561-5960: CVtwland, Atm. 12161 2W-1990. Hall Man (1|6) 
,71-2907; Kuniln 12161 537-6558, Coluanbwa. Flall-MaA 
(61,)89M555. Da,™, A™ (51 3) ,35-5563; ESCO (51)1 
226.1(3). Manhall (511) 236-8096 

OKLAHOMA: Arrow 1913) 665-7700. Hall-MarL (916) 
665-320O-. Kicmlil (916) 252.75)7. 

OREGON! Airow (503) 66,- 1690: Kienjlif 1501) 6,1-9150. 
Wyk (50)1 6^)6000 

PENNSYLVANIA: Aii.n. 1,111 S56-7000, 12151 928-1800; 
Ornnal Rsdm (2 15| 922-7037. 

TEXAS: Auailn. Amiw(5lll 8)5 , 180. 1 llll-MaiL (5l2) 
256-88,8; Kteulf (512) 8 15 1090. EMIa.. Ai™ (21,} 
386-7500: Hall-Maik (21+) 3,1-1117. Inwmaitonal 
Elctironica(2H) 2)1912); Kltr»W(214) 1,3 2TO. El Paao. 
ImimaniiMl Eleillon.c. (9151 778 9761; Hoo.ton. Ainw. 
1711} 550-4700. Hall Maik (71)1 731.6100; lianiat^ 
Eoaipswnt 1713) 879.2600; Ktimlit (711) 530.70)0. 

UTAH: Efcpkimai (601) 486 4IM; K.tnilfl (801 ) 97 )6913. 
Wvlc (801) 97,-995). 

VIRGINIA: Arrow (804) 282-041). 

WASHINGTON: Aim. 12061 6,3-4800. KwnalH (1061 
575 +410; Wylc (2061 453-8300. 

WISCONSIM: Arrow (,),) 764-6600. Hall-Mark (+111 
761-10»; K«naln (,I4> 78,.6I60- 

C AN ADA: Calcar* roto.r I40l| 259*408. Varah (40)) 
230-1235. Hamikon. Vaiah (+16) 561 93 1 1 . Moniieal. 
CESCO(51,l 715.5511. Foture (514] 69,- 7710; OHM 
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ALABAMA: Hunnvllit. 5CU »V,nn LW. Suite 514. 
Hiiilmlle. AL 35805, (2M> JJJT-7530 

ARIZONA: Fboenii, PQ Bo. >5k*>. 8102 N 23nl Ave.. 
Suuc A. Phot™*, AZ 85021. (6021 995-1007. 

CALIFORNIA: □ Seiund.,, ell 25. LW" St.. El Seiunjo, 
CA 90245. Ill)) 97) 2511, lent*. 17891 Catimjht Hd„ 
(tvine. CA 92714. (7141 663-1203, Sittainenttj. 190C iljrni 
Wen Way. Suite 171. Sattttneniii. CA 95315, (9161 929-I52L 
Sin Dwtn, 435J V,ci. Rida* Aw.. Suite B , Son 0*6). CA 
92123. 17MI 27S-96W. Stun. Clara, 515) Beu, Ron Dt . 
Santa Clan. CA 95051. 140)1 900.9000. Woodland Hill.. 
2S220 Ehrai St., Woodlind H.ll,. CA 91567. (2IJ) 704-7759. 

COLORADO: Demee, 4725 E H.mtden St.. Sww Ml, 
IVnutt. CO 802 31. (3031 695-2800. 

CONNECnCVT, V/alttntfeed. 9 oimo [njuittiil IV, 
Ri.. Bimct InJumul JVtk. ■a'alLn^d. CT 06492, (20)) 
74*0074. 

FVORIDA: Ft. Laudeniilc. 2765 N W 62t*J St., Ft. 
LauJctdale. FL I 1509, ( 105) 9J I 8502. Trfiitland. 2601 
Maitland Ceniet PatUat. Aluilaivj. FL 32751. (ICSl 
M*.9M». Tioipi. 5010 W. KttraJ, B2«l„ Son, 101. Tampa. 
FL 11609. 181)1870*420 

GEORGIA: Man, IKO Notlbeitl Eip, . Budjim 9. 
Atlanta. GA 503-41. (404 ) 452-4600 

ILLINOIS: AfW°n Hetfht*. St5 W Alp*iywn. Atlmetwi 
Heishu, IL (0005. I))2| MO 24 14 

INDIANA: Fi. Warm. 2020 In-oud Dt.. Ft- WW. IN 
46815. 1219) 424.5174. ttwfatup*,, 2546 S. LrrJiiitu. Sue. 
1-400. tnjianapolii, IN 4*241. lU7l 24* 8555 

IOWA: Cedae Rapida, 373 Colbtu. RJ. NE. Su.it 203. Cetiai 
R»I>h1». IA 52402. 1JI9) 395-9450 

MARYLAND: Buliincrt, I RuthrrtWJ PL. 711) RutiitnuiJ 
RJ. . Babimute. MD 21707. { 501) 944-8600 

MASSACHUSETTS: Wakbun, 404 T™«. R«J RJ.. 
4'altnafli, MA 02154. 1617) 895-9100. 

MICHIGAN: Farmintfon Hill., 5)7)7 W 12 MiltRJ.. 
Fantuitetwi Hilli. Ml 48013. DDI 553-1500 



7625 PatiU»n. EJ™. MN 55415, 



MINNESOTA: I 
1612 ) 830.1600. 

MISSOURI: Kanui City, 91 ',.J PVt.-, . ^nui City. 
MO 64114. (816) 52 1-250O, St. Loud, 11861 VCeul.ne 
Induttuil (>n*. St bxne, MO 6)141. 1 1141 569-7600 

NEW JERSEY: Cli*. 292 Teimntal A™. Vm, CLu4, Nl 
07066. (201) 574-9800. 

NEW ME\lCO: Albuquetque. 590? Al.tr NSE. Suite E-. 
AlHuotique. NM 87110. 1505) 265-8491. 

NEW YORK: BhI Sytatvie. 6700 Oil C4.ll.mt1 RJ.. Eh* 
Spicule. NV 1)057, ()I5) 46 ) 9291. I .,,(,.„„. 112 N.nlico.t 
Awe.. P.O B.11 618, Enjtcoff, NY 1)760, (607) 754.)900, 
Mtltille, I H.jriur.KiL.f, O.jtanele. Snilt )CI0. P.O. Box 
2956, McMk, W 11747. DID 454 6600. Poueikeeiiile, )S5 
South RJ . ftHjjMctput, NV 12601. (914) 47). 2900. 
RoebeMet. 1210 !.-r,- : RJ., fuxhcMtt, NY 3462). (7161 
424.5400. 

NORTH CAROLINA: Chatlmir, 8 Wclla-n Gittft, 
WmJIawn Rd. (Mia, NC 2(1210, (J04| 527 09», 
H.lrnh, ist-. Itn:l,-^d. 111. J , s.jiic KX^, R.lti K h NC 
27625. |9(91 876-2725. 

OHIO: BuihTOoJ. 2 1408 Ornintitc Pjtl Rd., Bwhwul, 
OH 44122. (2161 464 6100. Diytot.. Kin K .lry BIJtf , 4124 
In*!**, D.YM1. 01145432. (511) 258.1877 

OKLAHOMA: Tulu, 7615 1-.: 6)iJ Ptxt. 1 Mtmoml 
Pl«t. Tulu. OK 74111. (9181 250-0611. 



OREGON: Bnrniun, 6700 S5V 105th St. . Sunt 110, 
J>»*ri(on. OR 97005, ( 50)| 64J-6758. 

PENNSYLVANIA: Fl. Wuhinrm, 260 N„ YotE Dt„ Ft. 
W.diinitoti. PA 390)4. (2351 645-6450; Ctmpilu, 420 
Rouwi Rd , ) Aiipstt Olfitt hil; Cut*,volu, PA 15108 
14121 771 8550. 

TEXAS: AitBiu. 12501 Rmtth Kid., P.O Eta 2909, 
Aura, TX 7S725. (512) 250-765S; DJ3u, 1001 1 Ompbtll 
FJ . RttutJ™, TX 75080. (2141 680-5082; Houiion. 9100 
-Wh««l Ft*ty .. Suite 2)7. Hamwi. TX 77016, (715) 
77S B592 Sen Aniunio, lOOOCentt.1 P.fe«ev South Sen. 
Anionuj. TX 78232. (512) 496-1779. 

UTA33: Murt.v, 5201 Suuih Oteen SE, Suite 200. Mmm. 
UT B4I07. (8011 266-8972. 

VIRGINIA: Fmirfei. 3001 PrapentY. iutrfae. VA 22031, 
(7031 849-1400 

WISCONSIN: BiuoLttU, 450 N Sunn, Slope. Sum 150. 
PmoklieU, 121 51005, |4W 785-7HO. 

WASHINGTON: Redound, 2721 152nd Aw,. N E BU,. 6. 
Sedmond. VIA 98052. 1206) 881-5080. 

CANADA: Otutrt, 436 T^tLiien St., Otta»*. Ontenu. 
CjnJ.. K2rtM9.|613) 23) 1177. Richmond H.ll. 2(0 
St E. Riehmond Hill L4C1R1, Onteno. Caiutlt, (416) 
8S4-9181, Si. 3jum,i. V.Ut St. Law Quthee. 9460 Trim 
Cetuki. Hut . St ljuimt. C>uehec. Cenede H451R7, (514) 
134 )635 £ 



ARGENTINA. Teui Initrumenn Aifenitfia S.A.I CF.: 
Etmei.LU 130. 15th Hoot, 10)5 Rueno. A.tei. Anjentine. 
394-296) 

AUSTRALIA IS. NEW ZEALANDl Tail Iratnunenu 
Auiltili. Lid ( lOTibietiRJ , Nortli RyJc (SyJne>) Ne- 
*"lk *■•««. Aiutnlu 211), 02 *887-1122. Sib flu, 418 St. 
V1IJ1 R,.*J. MelSmme, Vutotu, Auttril.i 5004. 
03 1 267-46)7. 171 Ph.l. r Hirftmr. Elinheih. Suuth Aiutilu 
5112, 08 • 255 2066. 

AUSTRIA. Tent Initnimetiii On m b II,; InduMtiettnht 
5V16. A 2)45 BnifiiVGehirf, 2236-846230. 

BELGIUM. TeiB Inuniment. N.V Btlnum S A ; Mertuie 
Centre, Riktiutiji 100. Rut de Li Fuice, II 10 Beuuet! 
BVIfium. 02/720 80 W 

BRAZIL, Te.ji ImtnimenEi Elect.on^tn Jo Btiiil L1J1.. Av 
Fin. Lira.. 200). 20 Andit— P.rJiein*. &ti"3145l S10 
Paulo. Btu.l. 8154166 

DENMARK, Trin [nurametiii fJS. Mbk1uiiJ«, 46E, 
1* 27)0 Httltv. Dttumti, 2 . 91 74 OJ. 

FINLAND, Te.,, Imttutnenii Finlind OY: PL 56 00510 
Hebinkl 51, Finland, [901 7033135. 



FRANCE, Ten. Inunimtnn ftantt Htadauaittn ind Prod. 
ri,..r, hf 1 05, 06270 V;lleneu«-Lr«.hf 1, (9)] 20-01-01. Pin. 
I 1 ):.,, Fll'fr7 S.10 Aitnur MnrjEie.S^jlinci. 78141 Velitv- 
VilIac.uHa,. (!) 946.97-12: Lyon Sale. Office, LOtec 
I' It. ill,, FLi.mrni I). ("I.tmin dt la Futettltit, 691)0 Etnlly 
17 1 81 1-04-40, STTaiWit S.lei Oflut, Le Sehau.^.l I. C?ua, 
Klebet. 670S5 Suadiiuiit Ctdti, IBS) 22-12 66: Rennei, 25-25 
Ri* Jn ruilt M.uBt:. 15100 Rtnnei, (99) 79.54-81; Tooloute 
^jlti OiVr. It Petipolt— 2, Chemin du Pineotipttf Je la 
ler.nt. IIHV T,.„l„;,„. (Ml 44 1.1 19. Uflwltt SilnOBx.. 
N...lly P>tiJii-146 Rut P.iajn, 13006 M.neillt. (911 
)7-25-)0 
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GERMANY, Ton* Irairomcnu Oumhta.nd GmhH: Hje- 
tiny-inaw* I. j>&050 Frrncnjj, OS16I-80I; Kuifixrxmbinm 
19S/196. D-1CO0 brtl, n 15. 010-5827^5^ IN. llfc,b- 
bcl*ti.i«, D-AVX) Eu*ft. 0Z0l^4Z5O-. FtwltWt AIW &-B 

Eithbom 1. 06I9MJOT4. Himburgrr Snw ][ 
D-1000 HirotMfiE 76. 0*3-2201154; K.^hhmttnir.uie 2. 
D-J000 Hjfwn*t 51. 0SllHf>4»2I; 

AnIxlUiiTawe 15, Moenchra 81. O^.^Ml: May- 

^KKraiK II. D-7J02 Q»*ldcm 2/NcIWn, C'll-WJO, 

HONG KONG ( +■ PEOPLES REPUBUC OF CHINA); 
Tea* InHTumertti Am Lid.: flih Fkra. Wi^ldShippintCiJ., 
ttitteur Cliy, 7 Cinroft Rd, . Kowbon, Hoci* YUni 
K 722..223. 

IRELAND, Tctii InMrynwnci f lirbrid) Limned 25 Si. 
SccfIvju pnen, DuHin 2. Eire, 01 tCfflll, 

ITALY. Tcejj lnjmifncfvri Sraucm&Jturi Jald Sfa \^alc 
ft-lfc Sciena. !. 01015 Griadue,^ Italy, 0746 m 1 

^imj KM 24 (Pilann Ct*nu\ Mcmtenmmdo Solo 
iRonwy, liaSy. 06 90CMJ95, VakEupjp, ig^4 ijXjO] 
C*lflF» M«™ {MiUrwl, 02 >53;S4I. Gra> Svii^ra, m, 
1^100 Tcf Lrtc. Ir a | ( , £1! 7;4S*5.Vlj| b^kt, 6 15100 
Bofapw, lalftCrtl J5M5I, 

JAPAN, Tan Iramjjiwritt An» Ltd.: 4F Aoyamj. Fuji BJLdat . 
6-lJ, Kitt Advsmi )-GW, MiAu^ku, ToLyo ham 10? 
0M9S-21I1, Onka Bnixh, SF. Niaiho twv BkJ* . JO 
limlmhi i-Ct*x>e T Htpihi-ku. OhIi. ]tpm HI 
0&20f Wlj N*bpt» IWh. 7F Giint Tw*i U'k 6%., 

052-S8J^69]. 

KOREA, Texai Irucrunwnts Supply Co., Rtxm 201, Knnf- 
pajfi£eid(| . 24-1. H^-r^-I^. S^cW-tu, 131 S*«j1, 

MEXICO. T«ai [hijiyrwiu de Meiko S.A.2 Pcfltmic 116. 
No, 4«. OJarui Val^jo. MenitQ. D.F 023O0, 5*7 9;00- 

Ml&DLE EAST, Tan .nHiwisrrvr*: No 13. Im Floot Uuuui 
ErUrj , thpksTialK Area. ManarruHi P.Q EV.i 163)5 Bahrain 
Anbufi Gulf. 973 ■ 72 46 SI. 

NFTIIERLANDS. Jexn Ihr^nnnmu Holland B.V., P.O £w 
(Bullc-ukl 1100 AZ Amu&tiwt. Zirid-Omi, HcJIjnJ 

1010) 

NORWAY, Ttrcju ihr,nwicntiNofwaT A/S. Kr. Ai«!wtvt 13. 
CJib l.Nttnny, |2] 2060 40. 

PHILIPPINES, T«as imtnimmt* Am Ltd.: iMh FSoar, tk- 
Lijpjnrd JWdg.. 8747 Plxo dc Roxii. H*fc»ip, Mriro Mantb 
PiSjlijppm, 652465 

PORTUGAL, Tenst IrLWrLimcfift E^ipanKnixi EI^crwixo 
taiiiutil), Lda.r ftna En E . Fifd't^u Ukh, 2650 Mnrrtn Da 
Mjlj. 1470 Miu. Fun-ieal. 2-9461003. 

SINGAPORE ( + INDIA, INDONESIA. MALAYSIA. 
THAILAND). Temii Irarwnrtir, Aji» Ltd.: P.Q Box t38. 
Unil #02-08, Slock *. Kolam Ayct Indiutrul Eh.. ICallans 
Sctl!*. Smgaporr 1334. RcpuH K erf Sittgipwc. 747-2255, 

SPAIN, Tt*n Instnirtijmti Espira. S, A, ; Q/\a« Laiaro 
CuUano No. 6. M*1HJ 16, U458.l4.S8. C'naiW 09 
Birtelcma-e, 253 60 0011$} 29 02. 

SWELlENi Tr'ti \nstmncm% Initrrjrionjl Trade CXij-tiirathin 
iSvcnHefil.jl^J imi IC054 Sf.ickhclm, S-rJcn. OS - 
135460. 

SWITZERLAND, Tew InKrumena. Inc. RiihWsrf 6 
CH 8953 D [e nki,n l2 Mri ch) S*itieiland. t-7+0 2120. 

TAIWAN, Tcrxa* Iniiniments Stippjy Co, : Ifth Floor, Fu- 
Shini; BLdj". , 71 Sung-Kune RujJ. T»ipet, TanvJii, Rcwtli^ o( 
Ch.ru, 02 + 521-9)21 

UNITED KINGDOM. Twai Innrumcnts Lim.r^ Miinton 
Lane. Bcdftud, MK41 7PA. Engbnd. 02 34 67466. Si. Jam** 
Holiso, WillLnKwn RwJ NufiK, Si^kpMT. SK4 2RT. 
Encbfui. 061 442-1M48. BE 
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logic symbol^ 



Pin assignments 



SYNCHRONOUS DECADE 
RATE MULTIPLIERS 



typical performance 



STROBE- 
ENABLE- 
ONITY/CAS- 
CLR- 
SETTO-9- 



BO- 



IcOUNT 
FREQ 


CLEAR 


TOTAL 
POWER 


|2S MHz 


ASYNC-H 


270 mW 



B2- 
B3- 



SN54167 U.FH) SN74167 (J.NI 











I'J] 




>SHI 


[*] 


noi 




& 


G4 


111] 








b» 


fif, 
V6 
CT-0 
CT»9 




(12 






113) 


s 


111 


5CT-9 


(14! 




115) 






12] 


'I 


4P 
RATE 


(31 


gh/3 y 







17) 



•Y 

'ENABLE 



J. N PACKAGES 


FH PACKAGE 


I nc 


9 CLK 




1 I re 


2 B? 


10 STRB 


2 n 


1 J CLK 


3 S3 


1 1 ENin 


3 BZ 


19 STTtB 


TO-9 


UNITY/ 
CAS 


4 03 


14 IN* 


5 Z 


13 CLfi 


SET. 
TO 9 


UNITY! 
' 5 CAS 


□ V 


U BO 


6 nc 


IB nc 


7 ENcut 


15 B1 


7 Z 


1 7 CLfl 


8 GNO 


16 V CC 


a v 


i h ao 






9 ENoul 


19 Bl 




10 GND 


20 v cc 
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logic symbol* 



pm assignments 



4-BIT UP/DOWN SYNCHRO- 
NOUS COUNTERS 
I ti made] 

typical performance 



. 19) 



TYPE 


COUNT 
FREQ 


TOTAL 
POWER 


ALS168A 


■:0 MH; 


75 mW 


AS1B8 






'S16B 


40 MHz 


500 mW 



LOAD — •-C^ Ml 

ETTT 



U/o- 



CLK 



121 



SN54ALS168A U.FHI 
SN54AS16S U.FH) 
SN54S16S U.FHI 



SN74AIS168A IN.FNI 
SN74ASI68 IN.FNI 
SN74S168 U.N, FN) 



CTR DIVIO 
ILOADI 
M2 ICOUNTI 
M3IUP1 
M4 [DOWN 
G5 



3.5CT=9 
4.5CT-0 



1=» GG 



2.3.5.6t/C7 
>2,4.5.0- 



J. N PACKAGES 


FH, FN PACKAGES 


1 U;D~ 


9 LCTAD 


1 nc 


1 1 nc 


2 CLK 


10 Er77 


2 \J!0 


12 LOAD 


3 A 


11 ao 


3 CtK 


13 IT7T 


S 


12 Q C 


4 A 


14 Q D 


5 C 


13 Q B 


b a 


1 B Oc 


6 


■ ■■■ 0,1 




16 fK 


7 i'.P 


t5 BCD 


7 C 


1 I Q B 


B GND 


\6 V CC 


B D 


IB Q A 






9 £NF 


is ftca 




10 GNU 


2'0 Vfj-C 



(II 



[2] 



[4! 



181 



-OA 

-a B 

-Oc 

-Q D 
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4 -BIT UP/OOWN SYMCHBO- 
NOUS COUNTERS 
(binary) 

typical parfarmancQ 



logic symbol 1 



pin assignments 



LOAD — jJ-^ Ml ILOADJ 
..J M2 



TYPE 


COUNT 
FREQ 


TOTAL 
POW E R 


•A LSI 69 A 


40 MHz 


75 mW 


■ASI69 






'LS169B 


35 MHz 


140 mW 


SI 69 


40 MHz 


60O mW 



171 r-~ 

ENP Si ° * 



SM54ALS169A U.FH) 5N74ALS169A (N.FN) D . 
SN54AS169 U.FH) SN74AS169 (N.FN) 
SN54LS169B U.FHI SN74LS169B U.N.FN) 
SN54SI69 U.FH) SN74S169 U.N.FNI 



M2 (COUNT I 
M3IUP] 
M4IDOWNI 
05 
GG 

> 2,3.5,6*/C7 
>2.4.5.6- 



3.5CT-16 
4.5CT-0 



. (151 



1.7D 



ill 



14} 



J. N PACKAGES 


FH. FM PACKAGES 


1 U-'ti 


9 lDal) 


l 


1 1 n-_ 


2 CLK 


1Q ENT 


2 LVD 


12 LOAD 


3 A 


11 Q D 


3 CLK 


13 [NT 


4 B 


12 Q C 


4 A 


14 G D 


!i V. 


13 a B 


5 H 


15 Q C 


B 


14 Q A 


6 ng 


IB nc 


7 ENf> 


1 5 RCO 


7 C 


1 7 -- 3 


r 1 GND 


IB V Cc 


8 D 


IB Q A 




9 ENP 








GND 


20 V CC 



-Qa 
-Qc 

-0 D 



T Pin numbers shown on logic symbol* are for J and N packages only, 
nc — no internal connection. 
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logic symbol* 



pin assignments 



4-BY-4 REGISTER FILES 
typical performance 



'LSI 70 



TYPE 
OF 
OUTPUT 



O-C 



ADDRESS 
TIME 



POWER 
PER BIT 



SN54170 (J.FH) 
SN54LS17G IJ.FK) 



SN74170 IJ.N) 
SN74LS170 (J.N.FN) 



W e 

Ra 
"b 
a w 

3r 

01 
02 
D3 
04 



1141 


RAM 

0*1 D 
> 1A — 

'/ 3 

o\ 
'/ 3 

C4 IWRITEl 
EN [READ) 

1 r 


HOI 


1131 


IS) 


14) 


(izi 


liilr^ 


1151 


1A.4D ZAQ. 


111 


(91 




(21 




IS 




131 




<GI 









j, N PACKAGES 


FH, FN PACKAGES 


1 D2 


9 02 


1 nc 


1 1 nc 


2 DJ 


10 01 


D2 


. G . 


3 Ort 


11 G"r 


3 D3 


13 01 


4 II,, 




A D4 


14 o n 


5 B 4 


13 W B 


5 B B 


■: .-. 


6 04 




G 


16 ftc 


7 03 


IS 1 


7 R A 


1 7 W B 


8 GND 


16 v cc 


8 04 


18 W A 






9 03 


19 01 




10 GNO 





01 

02 
■ 03 
□4 
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logic symbol 



pin assignments 



QUAD D-TYPE FLIP-FLOPS WITH CLEAR 

• Double-Rail Outputs 

• Buffered Clock and Clear Inputs 

• Individual Data Inputs to Each Flip-Flop 
typical performance 



CLR 
CLK 



(531 



ill') 



Ca. R 



>C1 



TYPE 


FHEQ 


POWER 
PER F-F 


DELAY TIMES 


SETUP 


HOLD 


'LSI 71 


30 MHj 


17.5 mW 


20 nsl 


5 nsl 



1 Rising edge of clock pulse 

SN54LS171 U.FH) SN74LS171 [J.N.FNJ 



114! 


ID 


1151 


^ 11) 


14) 


131 




*i (21 


I5I 


16) 




^ 171 


(11) 


1101 




^ 01 







10 
10 
20 
20 
30 
35 
40 
40 



J, N PACKAGES 


FH, FN PACKAGES 


1 1U 


9 4Q 


1 nc 


1 1 tK 


7 2Q 


10 AQ 


3 lO 


1 2 4Q 


3 20 


1 1 AD 


3 2d 


13 AQ 


4 20 


12 CLK 


-1 2Q 


14 40 


& 3D 


13 cm 


5 2D 


15 CLK 


e to 


14 10 


6 


;■■ 


? 30* 


IS IQ 


7 3D 


i ; c l >■ 


H G.ND 




B 30 


IB ID 






9 3d 


19 1Q 




10 Gnd 


20 V CC 



Far chip c.i;r.,-i information, 
contact the factory. 



t P|n number, shown on logic symbols oris lor J and PJ packerjtis only, 
nc — no Internal connsctlon. 
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